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RADIO SYSTEM 
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20 



The invenaon relates in general to the provision and delivery of services offered by 
a network to a mobUe station. In particular the invention relates to the utilization of 
mformation concerning the location of a mobile station for the purpose of providing 
services. * 



A modem communications network provides mobile station owners with individual 
programmable services. A digital telephone network is one such network Services 
known to be provided by it include programmable caU transfer and voice mail sys- 
tem, winch usuaUy are implemented at a switching center. Networks are also known 
m which certam services are provided by an outside service provider who pays to 
the communications network operator for the use of their network, and die services 
provided by said service provider are located physicaUy elsewhere than at switching 
centers. This patent appUcation uses a digital ceflular radio system as an example of 
15 a communications network. 

In fcQown networks the provision of services has not depended on the part of the 
network the user is located in when he places a caU to an apparatus or equipment 
providmg a service. According to a recent proposal however, different locations 
can be specified for a mobile station in a network. Then, as a mobile station is reg- 
istered m a cell, the service that it receives may be different according to its loca- 
tion. However, it would be advantageous in various situations if different services 
could be offered to the user according to his physical location on the initiative of the 
network. wi±out the mobile station actually estabUshing a comiection to the net- 
work. Such services are caUed network initiated services, and they include so-called 
25 push services m which an apparatus comiected to the network sends data to mobile 
stations without the mobile stations requesting said information. An example of a 
locally arranged push service which camiot be implemented using prior-art solu- 
tions is to send the day's menu at a cafeteria of a company to the mobile stations of 
all those employees who are within the premises of the company as lunchtime is 
30 approaching. 

An object of the present invention is to provide a method and system for making 
services provided by a network available to the user in various ways depending on 
the location of the user. 
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The objects of the invention are achieved by storing in the memory of the mobile 
station the information on the basis of which it recognizes that it is situated in a 
given localized service area and by progranmiing the mobile station such that in 
response to such recognition it sends an appropriate message to an apparatus that 
5 provides services. 

The mvention pertains to a conununications system that comprises base stations to 
provide mobile stations v^th conmiunications links. It is characterized in that it 
comprises at least one localized service area and means for changing the service 
selection offered to a given mobile station on the initiative of the communications 
10 system in response to an indication that the mobile station has arrived in said local- 
ized service area. 

The invention also pertains to a cellular mobile station that comprises a control 
block and storage means. It is characterized in that its storage means are adapted so 
as to store the information required to recognize a given localized service area 
15 whereby the mobile station is arranged so as to send ~ in response to the recognition 
of a localized service area - a notification of its arrival in the localized service area, 
said notification being intended to fimction as an impulse for changing the service 
selection offered to the mobile station. 

The invention further pertains to a method for changing the service selection offered 
20 to a mobile station in a communications system that comprises base stations for 
providing mobile stations with communications links. The method is characterized 
in that it comprises steps in which 

- infonnation is generated about the arrival of a mobile station in a localized service 
area, and 

25 - the service selection offered to said mobile station on the initiative of the commu- 
nications system is changed. 

In accordance with the invention, localized service areas (LSA) are defined for 
mobile stations, which areas may be purely geographical or may have some other 
criteria, hx addition to or instead of the geographical definition a localized service 

30 area may be defined e.g. in chronological terms. "Geographical definition" means 
generally definitions associated with a place or area: a localized service area may 
comprise a base station cell, several cells, a location area (LA), a public land mobile 
network (PLMN), an area defined by coordinates, certain cell identifiers, or an area 
in which base stations send to mobile stations some other identifier. Combinations 

35 of these alternatives may be used, too. 
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Information about how a mobile station can recogmze that it is in a given localized 
service area is stored in the memory of the mobile station. Since services are usually 
in a way or another associated with the subscription contract in which the user is 
given certain user-specific rights to use the communications network, it is prefer- 
able to store the information relating to the recognition of a localized service area in 
the user's SIM (subscriber identity module) card or a corresponding memory means 
intended specifically for the identification of the user independent of the apparatus 
used. In response to a positive identification the user's mobile station sends a mes- 
sage addressed to an apparatus responsible for providing localized services in the 
network With this message the mobile station teUs that the user is in a certain lo- 
calized service area. On the basis of the message the network can offer to the user 
just those services that are needed in that locahzed service area. When the mobile 
station moves elsewhere, it sends a similar message telling that it is leaving the lo- 
calized service area. The network may also automatically deduce that the mobile 
station has left the area as a certain condition is met. Such conditions include e g 
that 

- the mobile station does not respond to the next paging message or another mes- 
sage sent in the localized service area in question, 

- the mobile station does not acknowledge a data packet addressed to it, 

- the mobile station does not in a certain period of time renew its message of arrival 
in the localized service area, or 

- the mobile station does not in a certain period of time send another message that 
must be sent periodically, such as the periodic location update (PLU) message, for 
example. 

The apparatus, to which the mobile station addresses its location message, may be 
maintained by the network operator or a service provider. The message may be an 
SMS (Short Message Service) message, an unstructured supplementary service data 
(USSD) message, a DTMF-coded (Dual Tone Multi-Frequency) message sent in 
conjunction with an ordinary call, or a data call. In response to the message the ap- 
paratus, to which the mobile station addresses its location message, may e.g. send 
information about the area in question to the mobile station or start the regular or 
periodic sending of such information, which goes on until the mobOe station leaves 
the localized service area. Furthermore, the apparatus providing the services may 
activate or inactivate another localized service, send information about the location 
of the mobile station to other apparatus which need that information in their opera- 
tion, or cany out some other function. One option is that mobile stations are as- 
signed certain localized service profiles which may comprise various factors fi-om 
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call pricing to data rates of data calls or to priorities of call establishment and man- 
agement. The application of the service profile is in that case based on the location 
of the mobile station in a given localized service area. 

The invention is below described in more detail with reference to the preferred em- 
5 bodiments presented by way of example and to the accompanying drawing in which 

Fig. 1 shows a communications system according to the invention. 
Fig. 2 iUustrates the exchange of messages in the communications system ac- 
cording to Fig. 1, 

Fig. 3 shows a second communications system according to the invention, 
10 Fig. 4 shows a mobile station according to the invention, and 

Fig. 5 shows an embodiment of the method according to the invention. 

Fig. 1 shows a cellular radio system 100 which in a known manner comprises base 
transceiver stations (BTS) 101, base station controUers (BSC) 102 and mobile 
15 switching centers (MSG) 103. A mobile station (MS) 104 is comiected via radio to 
at least one base transceiver station 101 so that the system considers the mobile 
station to be located in that location area (LA) 105 to which the coverage area, or 
cell, of that particular base transceiver station belongs. A location area may com- 
prise one or more cells. For the purpose of maintaining location data of mobUe sta- 
tions and routing calls the system includes home location registers (HLR) 106 and 
visitor location registers (VLR) 107 which usuaUy are located at mobile switching 
centers, hi the system according to Fig. 1 a service server (SS) 108 and application 
servers (AS) 109 are also connected to the ceUular radio network tiirough wire 
links. Connections from the ceUular radio network to servers 108 and 109 may be 
either direct, in which case the servers are in a way part of the ceUular radio system, 
or routed via the public switched telephone network (PSTN) 110. Direct connec- 
tions will be used mainly when servers 108 and 109 are maintained by the same 
operator who is responsible for tiie operation of the ceUular radio system. 

A prerequisite for the operation according to die invention is that somehow a piece 
of information is generated indicating that a mobile station is located in a certain 
designated localized service area 111. As was mentioned above, a localized service 
area may be the same as a given location area but notiiing prevents from defining 
localized service areas completely differentiy; in Fig. 1 the localized service area 
111 includes base transceiver stations under two different base station controUers. 
According to a first embodiment of the invention, however, a service area always 
comprises a certain ceU or certain ceUs. If the coverage area of a base transceiver 
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Station can by means of directional antennas be divided into cells or blocks smaller 
than the central cell around the base transceiver station such that the system can 
make a logical distinction between those cells or blocks, then these smaller areas 
can also be utilized in defining the localized service area. The information about the 
5 location of a mobile station in a service area can then be generated either at the mo- 
bile station, which is regarded as the more preferable embodiment, or in fixed parts 
of the system. A limitation of the latter option is that since known cellular radio 
systems maintain mobile station location data only with the accuracy of a location 
area, defining a localized service area smaller than one location area would call for 
10 changes in the operation of the system. 

Let us then assume that the information about the location of a mobile station in a 
localized service area is generated at the mobile station itself. To that end there exist 
several known methods which usually are based on the fact that every base trans- 
ceiver station in known cellular radio systems sends general control information that 

15 can be received in the whole cell area and which e.g. comprises the unequivocal 
identifier of the base transceiver station or some other information characteristic of 
the base transceiver station. A method for detecting base station specific identifiers 
has been stored in advance in the mobile station. In the simplest case the memory of 
the mobile station stores a list of the identifiers of the base transceiver stations the 

20 cells of which make a particular localized service area. By comparing the received 
identifier with the list in the memory the mobile station finds out whether it is lo- 
cated in a certain localized service area. According to an alternative embodiment 
only a certain mask is stored in the memory of the mobile station so that the mobile 
station uses the mask to select certain characters fi-om the base station specific iden- 

25 tifier to be examined. If the characters examined form or follow a certain pattern the 
base station cell belongs to a localized service area. An advantage of this embodi- 
ment is that if the communications capacity of the localized service area is increased 
by establishing a new base station in the area, there is no need to separately send the 
identifier of the new base station to each mobile station to which the localized 

30 service area has been assigned; it stxffices that the masked characters in the new 
base station identifier are the same as or corresponding to those of the other base 
stations in that localized service area. 

According to a second embodiment of the invention a localized service area is not 
associated with base station cells but has certain geographic coordinates. In this em- 
35 bodiment a mobile station may detect that it is in a given service area e.g. in such a 
manner that each base station sends together with the general control information 
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information about the location of the base station in a geographic coordinate system. 
Having received the coordinates the mobile station may examine whether the point 
indicated by the coordinates is located within a localized service area assigned to 
the mobile station. In a more versatile method the mobile station may receive co- 
5 ordinates from all the base stations from which it can receive general control infor- 
mation, and assume that its own location is the average of the coordinates received. 
By comparing the location it has computed with the stored geographic definition of 
the localized service area the mobile station detects whether or not it is in the local- 
ized service area. Future mobile stations may include a GPS (Global Positioning 
10 System) receiver or some other means completely independent of base stations to 
determine the location of the mobile station in a geographic coordinate system. This 
makes it possible to define a localized service area completely independent of the 
cellular radio system cells. 

According to a third embodiment of the invention, temporal dimension is also in- 

15 eluded in the definition of a localized service area. If a cellular radio system com- 
prises cells A, B, C, D and E, it can be defined that a given localized service area 
comprises at all times cells A and B, but cell C only between 12 and 3 o'clock in the 
afternoon, and cells D and E on Wednesday, Friday and Saturday from 6 p.m. till 3 
a.m. in the next morning. Naturally the temporal dimension may also be combined 

20 with the cell-independent geographic definition described above- 
Fig. 2 assumes that the information about the location of a mobile station in a given 
service area is generated at the mobile station on the basis of a base station specific 
identifier received by the mobile station from the base station. The figure illustrates 
in a simplified manner the exchange of messages relating to the operation according 

25 to a preferred embodiment of the invention between a mobile station 104, base 
transceiver station 101, service server 108 and application server 109. The messages 
are depicted by arrows and their chronological order is from top down. Message 
201 is a known general control information message sent by the base station to the 
mobile station, comprising a base station specific identifier. General information 

30 messages include e.g. information sent by base stations on the broadcast control 
channel (BCCH) in the GSM system. Block 202 refers to the comparison at the 
mobile station with an identifier list, or some other activity on the basis of which the 
mobile station detects that it has arrived in a certain localized service area. In 
response to that observation the mobile station sends to the service server a message 

35 203 in which it includes an identifier characteristic of the mobile station, say an 
IMSl (International Mobile Subscriber Identifier) code or MS-ISDN (Mobile Sub- 
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scriber Integrated Services Digital Network) number stored in the SIM card of the 
mobile station. 

The invention does not limit the form of message 203. One advantageous option is 
to use an SMS message such that the mobile station reads from the memoiy the 
phone number of the service server and sends the SMS message to that nmnber. A 
second option is to use a free-form data message specified in many digital cellular 
radio systems; in the GSM it is caUed an USSD message. The mobile station may 
also by itself establish a call connection to the service server and send the message 
203 DTMF-coded or as a data call. 

The role of the service server in the embodiment according to Fig. 2 is to maintain 
information about which mobile stations are in which localized service areas and 
which services should be offered to them accordingly. The actual service is pro- 
vided by the application server. Having received message 203 the service server 
reads from its memory which services should be offered to the mobile station in that 
localized service area and sends a service request 204 to the appropriate application 
server. The information about what services are provided by which application 
servers is also stored in the memory of the service server so that it can send the 
service request 204 to the correct apphcation server. The invention does not limit 
the form of the service request 204. From the prior art it is known several methods 
for realizing communication between two servers connected to a communications 
network. 

In response to a service request 204 the apphcation server provides the mobile sta- 
tion with a service, indicated in Fig. 2 simply by an arrow 205. The service is not 
necessarily a simple message and its commencement does not necessarily involve 
only information sent to the mobile station. A mobile station may have a whole 
service profile defined for it in a localized service area, including e.g. 

- call pricing or prioritization, 

- limitations concerning the modulation method, data rate and/or connection quality 
in the conununication between the base station and mobile station, 

- routing of inconung email messages to a mobile station instead of the user's desk- 
top workstation, or 

- activation or inactivation of automatic call transfer and/or voice mail service. 

The mobile station may also have the right or obhgation in a given localized service 
area to receive messages periodically e.g. with regard to the weather, traffic, stock 
exchange rates and so on. Thus the application server may at the stage represented 
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by arrow 205 establish connections in a versatile manner with various apparatus in 
the cellular radio system or in communication with the cellular radio system. On the 
other hand, the service server may have instructions stored in its memory to request 
services from more than one application server, in which case there would be 
several messages 204 sent to a plurality of application servers. 

Fig. 2 further assumes that the mobile station leaves the localized service area in 
accordance with controlled cell reselection in which case it sends to the service 
server a notification 206 about its departure from the service area. In response to the 
departure message the service server sends to the application server a request 207 to 
terminate the service. The mobile station can send message 206 via the old base 
station always when leaving a cell belonging to the localized service area regardless 
of whether the new cell belongs to the same localized service area. In an alternative 
embodiment the mobile station checks always after a cell reselection whether it is 
still in the same localized service area, and if not, it sends via the new base station a 
15 notification about its departure to the service server. According to a second alterna- 
tive embodiment mobile stations do not send departure messages at all but the de- 
pamire of a mobile station from a given localized service area is detected by fixed 
parts of the system e.g. when a mobile station will not respond to a paging message 
or another message sent to it in that localized service area, or will not send the 
20 specified periodic location update message or some other mandatory periodic noti- 
fication, or when the service server sends regularly or periodicaUy to aU mobile sta- 
tions in a localized service area a short data message which must be acknowledged 
by the mobile stations; a failure to acknowledge the message indicates that the mo- 
bile station in question is no more in the localized service area. 

25 Above it was disclosed that in a given localized service area a mobile station re- 
ceives a certain service. However, service areas may be defined which are charac- 
terized in that a mobile station will not be offered a service that it would receive 
elsewhere. A mobile station may be assigned several service areas with difierent 
operating instructions for the different areas. The service server which the mobile 
30 station informs about its arrival in a localized service area may be always the same 
or different in some localized service areas. Alone the fact that whether or not a 
mobile station indicates its arrival in a localized service area and if so, how quickly 
it does it, may depend on the service area. The user may be given a choice about 
whether or not to give notification about his arrival in a localized service area. The 
mobile station may even inform the user that he has now arrived in a localized 
service area and ask for permission to send the notification of arrival. In connection 
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with the request for permission the user may be given a short description of the con- 
sequences of sending the notification of arrival. On the other hand, certain localized 
service areas may be defined by the network operator such that the notification of 
arrival is compulsory, whereby a mobile station has to send a notification of arrival 
5 every time that it arrives in such a localized service area regardless of what the user 
instructs the mobile station to do. 

Above it was disclosed that the service server and application server are separate 
apparatus. However, these functions can be integrated in one device, whereby the 
conununication between the servers as described above is reduced to communica- 
10 tion internal to a server. One or both of them may also be implemented in connec- 
tion with a known apparatus that already belongs to the cellular radio system. 
Servers can advantageously be integrated in mobile switching centers or base 
station controllers. 

Fig. 3 shows a communications system 300 according to the invention, in which a 

15 localized cellular service (LCS) 302 operates under a public land mobile network 
(PLMN) 301 in an area with a high traffic density; the mobile switching center 
maintaining the service is called an LCS switching center (LCS-SC) 303. The LCS- 
SC operates just like a prior-art mobile switching center. It provides for the internal 
communication of the LCS and establishes, maintains and terminates connections 

20 between terminal equipment in the LCS and elsewhere. In connection with the LCS- 
SC there is a visitor location register 304 and a combined service and apphcation 
server 305, which is called simply a server. In this embodiment of the invention the 
localized service area 306 covers all base stations operating under the LCS-SC (for 
simplicity, the base station controllers are not shown). Unlike above, the observa- 

25 tion that a given mobile station has arrived in the localized service area is made in 
the fixed parts of the network, more specifically in the visitor location register 304. 
Let the cellular subsystem shown in Fig. 3 operate at an airport. Airline companies 
can provide the visitor location register 304 with the mobile phone numbers or other 
identifiers of their customers to whom certain benefits have been granted on the 

30 basis of their being fi-equent flyers, for example. As the visitor location register 304 
detects that a mobile station associated with such an identifier has arrived in the 
area of the cellular subsystem, it sends appropriate information to the server 305. 
Instead of or in addition to the visitor location register other fixed network appara- 
tus may take part in the sending of the message. In response to this information the 

35 server 305 starts sending to the mobile station announcements which are intended 
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only to privileged customers of the airline companies. The announcements are 
advantageously delivered as SMS messages. 

In known digital telephone systems the sending of SMS messages is carried out via 
SMS service centers and not directly from an apparatus to another. However, for 
simplicity the SMS service centers are not included in the description above but 
their use is considered to be known to a person skilled in the art. Other messages 
described above may also be sent between apparatus via various known intermedi- 
ary devices. 

Fig. 4 shows simplified a control block and some memory parts of a mobile station 
according to the invention. The control block 401 is preferably a microprocessor 
which is located in the mobile station in a known manner such that data received by 
the mobile station, except for data intended to be presented directly to the user, is 
conducted from the receiver chain RX to the control block and, correspondingly, 
outgoing data produced by the control block is conducted to the transmitter chain 
TX of the mobile station together with the data coming directly from the user (say, 
digitized speech). In the mobile station according to Fig. 4 the control block has 
access to a fixed memory 402 and a removable memory unit 403, which is e.g. a 
smart card. The control block 401 also receives input from a keypad 404 and it out- 
puts information on a display 405. A program executed by the control block 401 is 
stored in the fixed memory 402. Part of that program is an instruction to look for 
program extensions in the removable memory unit 403. For the operation according 
to the invention the removable memory unit includes a program 406 by means of 
which the mobile station is able to utilize localized service areas, as well as infor- 
mation 407, 408 about at least one localized service area (LSAl, LSA2). Fig. 4 as- 
sumes that the recognition of a localized service area is based on the mobile station 
comparing received base transceiver station identifiers (BTS ID) with a list of lo- 
calized service areas stored in the memory. For each localized service area the re- 
movable memory unit 403 also includes a service server identifier (SS ID). 

Fig, 5 illustrates the principle of a method according to a preferred embodiment of 
the invention in a mobile station, service server and application server. In accor- 
dance with block 501 the mobile station detects a cell reselection. It examines, 
block 502, whether any changes are occurring with respect to localized service 
areas, i.e. whether it is arriving in a localized service area (if until now it wasn't in 
one) or if it is leaving a localized service area (if until now it was in one). In accor- 
dance with block 503 the change triggers the sending of a message to a service 
server the operation of which starts from the reception of the message, block 504, 



wo 99/52316 

PCT/FI99/00227 _ 
11 ~ 

According to block 505 the service server examines whether the mobile station in 
question is on the list of those to be served. If the mobile station is aniving in a lo- 
cabzed service area, it is in block 505 recognized as a mobile station which is to be 
served. If, on the other hand, the mobile station is leaving a localized service area, it 
5 is recogmzed in block 505 as a mobile station the services to which have to be ter- 
minated. A coiresponding message is sent according to block 506 to an appHcation 
server which receives the message in block 507 and deteimines in block 508 
whether the message caUs for the starting or termination of a service. TTie service is 
then either started 509 or tenninated 510 for the mobile station, whichever the case 
10 maybe. 

The embodiments of the invention described above are naturally examples only and 
do not hmit the mvention. Commmiications systems, to which the invention can be 
advantageously apphed, include e.g. second-generation digital mobile phone sys- 
tems such as the GSM and its extensions, PDC (Personal Digital CeUular) D- 
15 AMPS (Digital Advanced Mobile Phone System) and PCS (Personal Commmiica- 
tions Services) and fiitm-e third-generation digital ceUular radio systems such as the 
UMTS (Universal Mobile Telecommunications System) and IMT-2000 (totema- 
tional Mobile Telecommunications at 2000 MHz). 
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Claims 

1. A communications system (100, 300) comprising base stations (101) for pro- 
viding mobile stations (104) with communications links, characterized in that it 
comprises at least one localized service area (111) and means (108, 109) for 

5 changing the service selection offered to a mobile station on the initiative of the 
communications system in response to an indication of the arrival of the mobile 
station in said localized service area. 

2. A communications system according to claim 1, characterized in that it com- 
prises a service server (108) to maintain information concerning the location of 

10 mobile stations in localized service areas and to generate requests for changing the 
service selection offered to mobile stations, and an application server (109) to pro- 
vide mobile stations with different services in response to a request generated by the 
service server for changing the service selection. 

3. A communications system according to claim 2, characterized in that said 
15 service server is the same as said application server. 

4. A communications system according to claim 1, characterized in that it is 
adapted so as to change a localized service selection offered to a mobile station in 
response to a notification (203) sent by the mobile station on its arrival in a 
localized service area. 

20 5. A communications system according to claim 1, characterized in that it is 
adapted so as to detect the arrival of a mobile station in a localized service area 
without the mobile station sending a special notification of its arrival in the 
localized service area. 

6. A cellular mobile station comprising a control block (401) and memory means 
25 (402, 403), characterized in that said memory means are adapted so as to store the 
information (407, 408) required for recognizing a localized service area, whereby 
the mobile station is adapted so as to send a notification (203) of its arrival in the 
localized service area in response to the recognition of the localized service area, 
said notification being intended as an impulse for changing the service selection 
30 offered to the mobile station. 

1. A mobile station according to claim 6, characterized in that said memory 
means is located in a removable memory imit (403). 



10 
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8. A method for changing the service selection offered to a mobile station in a 
communications system that comprises base stations for providing mobile stations 
with communications hnks, characterized m that it comprises steps in which 

- infonnation is generated about the arrival of a mobile station in a localized sendee 
area (203), and 

- the service selection offered to said mobiJe station on the initiative of the commu- 
nications system is changed (205). 

9. A method according to claim 8, characterized in that the information about 
the arrival of a mobile station in a localized service area is generated by receiving 
from the mobile station a message (203) indicating that the mobile station has 
detected that it is in the localized service area. 

10. A method according to claim 8, characterized in that the information about 
the arrival of a mobile station in a localized service area is generated by comparing 
mobile station identifiers with a Ust of identifiers in a register (304) Hsting mobile 
stations to which the localized service area in question has been designated. 

11. A method according to claim 10, characterized in that said comparison is 
performed in a certain register (304) and said changing of the service selection 
offered to a mobile station on the initiative of the communications system is per- 
fomied in a second apparatus (305) in the communications system when the infor- 
mation about the result of the comparison has been sent from said register (304) to 
said second apparatus (305) in the communications system. 

12. A method according to claim 8, characterized in that in response to tiie 
information about the arrival of a mobile station in a localized service area a prede- 
termined additional service is offered to the mobile station. 

25 13. A method according to claim 12, characterized in that said additional service 
involves the sending of announcements to the mobile station. 

14. A method according to claim 8, characterized in that in response to the 
infonnation about the arrival of a mobile station in a locahzed service area the 
quantity of services offered to the mobile station on the initiative of the communi- 
30 cations system is reduced. 



15 



20 



15. A method according to claim 8, characterized in that it is comprised of steps 
where 
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- a message (203) indicating the arrival of a mobile station in a localized service 
area is communicated to a service server (108), 

- it is checked what services should be offered to the mobile station in that localized 
service area, 

5 - a request (204) for the services to be offered is communicated to an application 
server (109) providing the services, and 

- a service (205) produced by the application server is provided to the mobile 
station. 

16. A method according to claim 15, characterized in that it is comprised of steps 
10 where 

- the request for the services to be offered is sent to at least two application servers 
providing services, and 

- a service produced by every application server, to which the request for the 
services to be offered was made, is provided to the mobile station. 
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REPLY TO WRITTEN OPINION 

INTERNATIONAL PATENT APPLICATION PCT/FI99/00227 
APPLICANT: NOKIA NETWORKS OY ET AL. 
Due Date: 24 May 2000 

On account of the Written Opinion issued on 24 February 2000 we submit the 
following; 

The applicant admits that the general concept of providing the user of a cellular 
radio communications system with a location-dependent service profile is 
known from the cited reference publications. For example Dl discloses the 
definition of a so-called user zone, which consists of one or more cells and/or 
cell sectors. It is on the responsibility of a mobile telephone switching office 
(more commonly known as the MSG or Mobile services Switching Centre) to 
store a user zone profile and to modify a service profile for a cellular telephone 
when that cellular telephone is situated within the user zone. Lines 16-17 of 
page 10 underline the fact that also some other intelligent network nodes can be 
used to store the user profiles. 
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D2 describes a method for identifying the proximate location of a wireless 
terminal. As an application of such location identification, D2 mentions the 
possibility of offering position-related weather reports to the users of wireless 
tenninals. This is another example of known applications of location-dependent 
service profiles. D3 discloses the use of a location server which specializes in 
finding out the approximate locations of mobile stations. 

A common feature which links together the location-dependent service 
providing arrangements disclosed in Dl, D2 and D3 is the prominent role of the 
network in finding out the location of the mobile terminal with respect to the 
service areas. Dl mentions in its prior art analysis (page 2, lines 1-10) a known 
arrangement where location-specific handling of incoming calls takes place in 
response to the network finding (i.e. reading fi-om a network-based location 
register) that the subscriber is either at remote location "A" ior "B". In a text 
passage between page 17, line 27 to page 19, line 24, Dl describes how the 
network reacts to the establishing of a communications link between the 
terminal and a certain MTSO by determining, whether the terminal is within a 
user zone. See especially page 18, lines 26-29, where the responsibility of 
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determining the location of the terminal is given to a processor within the 
MTSO. 



The location finding procedure proposed in D2 is based on the base stations 
indicating their base station specific location identifiers (see column 2, lines 4- 
6), which is another network-based solution. A similar arrangement is known 
fi-om D3, where the mobile terminal makes a call connection request to the 
telephone number of a specific location server. The base station subsystem 
which is handling the request includes a base station identifier to the request so 
that the location server is able to extract the location of the terminal fi-om the 
caU connection request to the accuracy of a single cell (described on page 10 
lines 23-30). ^ ^ ^ 

The most important embodiment of the present invention is based on the mobile 
station being given the responsibility for generating the location information and 
communicating it to the service server. This is a clear distinction to the known 
prior art principles where the network is the place where the actual location 
information is generated. 

The Examiner has addressed the feature of performing the recognition of a 
localized service area in paragraph 2.5 of the Office Action, and considered it to 
be an implementation possibility and not to comprise inherent inventiveness. 
The applicant respectfiiUy disagrees. If the network is responsible for the 
location identification, the applicant and his mobile terminal have little to do if 
for example some operator refiises to implement this feature in his base station 
subsystems and/or switching centres. On the other hand, if the location 
recognition is a feature of the mobile terminal itself, the whole procedure of 
offering localized services may be made completely independent of the network 
operators. The service server may be, for example, a computer at the premises 
of an operator-independent service provider, and the operator-maintained 
network hardware is only used as the carrier of information. When the principle 
of mobile station specific location recognition is followed, truly no changes are 
required to the cellular networks themselves. The terminal manufacturers may 
even utilize the location specific service arrangements for example as marketing 
tricks in launching their newest models which are better than older ones in that 
they are able to perform the location recognition and use the location specific 
services. 



The appended set of amended claims is now constructed so that each 
independent claim literally requires the location information to be generated in 
the mobile station. References to those embodiments where the network 
constructed the location information e.g. by comparing the identifier of the 
mobile station to a list of previously stored identifiers have been removed fi-om 
the claims. Two paragraphs have been added to the description, bridging pages 
I and 2, to meet the requirements of Rule 5.1(a)(ii) PCT. The description has 
been brought into conformity with the new claims, and the statement indicating 
the technical problem to be solved has been revised. No other changes have 



been made to the specification. The applicant respectfully requests a positive 
reconsideration of the merits of the application in its amended form. 
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Patent Agent 
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1. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments,); 

Description, pages: / 

1-12 as received on 09/05/2000 with letter of 04/05/2000 

Claims, No.: 

1-12 as received on 09/05/2000 with letter of 04/05/2000 

Drawings, sheets: 

1/3-3/3 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional obsen/ations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-12 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



5-12 
1-4 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-14 



2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VIII. Certain observations on the international application 

The following obsen^ations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
Industrial applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents (Di): 

D1: CA 2195487 AT&T WIRELESS SERVICES, INC., 20 August 1997 
D2: EP 0783236 AT&T CORP., 9 July 1997 

D3: FR 271 1033 COMPAGNIE FINANCIERE POUR LE RADIOTELEPHONE 
(COFIRA) (S.A.), 14 April 1995 

2 The present application does not meet the requirements of Articles 33(1) and (3) 
PCT, because the subject-matter of claim 1 is not inventive. 

2.1 The present formulation of independent system claim 1 is such that its subject 
matter can be read onto prior art document DI , which relates to the customization 
of cellular telephone service features for specific subscribers. 

In particular, document DI discloses a communications system with at least one 
localized service area (see page 2, lines 12-17). 

DI further discloses a service server which is arranged to maintain information 
concerning the location of mobile stations in localized service areas (page 1 0, line 
12-17; fig.1 , obj.1 13; fig.2) and to generate requests for changing the service 
selection offered to mobile stations (page 19, line 17-20) in response to receiving, 
from the mobile stations, mobile station generated messages (page 28, claim 
6(c)). 

DI further discloses means for changing the service selection offered to a mobile 
station on the initiative of the communications system in response to an indication 
of the arrival of the mobile station in said localized service area (see page 2, lines 
24-25). 

Hence, the subject matter of claim 1 differs from DI in that the message from the 
mobile station describes the location of the mobile station. However, only getting 
the location information from the mobile station does not involve a special 
technical effect and is therefore not inventive. 
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2.2 The present broad formulation of independent system claim 1 is such that 
objections related to inventive step could have additionally been based on prior art 
document D2, which relates to a wireless communications system for identifying 
the location of a wireless terminal to provide location based services (see page 1 , 
lines 1-13), or D3, which relates to a wireless communication system providing 
location based services (see page 1, lines 11-14). 

2.3 The additional features of dependent claims 2-4 seem either to be disclosed by 
some prior art (claim 2 see D2: fig.1, 104, 108; claim 3 see D3: fig. 4, obj.11; ) or 
seem to be Implementation measures not involving any special technical effect or 
are well known in the art of cellular communications systems. Hence, the 
additional features of said claims do not add anything inventive to claim 1 . 

2.4 The structural features of independent apparatus claim 5 which is related to a 
cellular mobile station correspond to already discussed structural features of 
independent system claim 1 except for one. Claim 5 also differs from D1 in that 
feature, namely in that the apparatus is adapted to store information required for 
recognizing a localized service area taken in combination with sending a 
notification of the recognition of a localized service area. This is interpreted in 
such a way that the recognition of a localized service area is performed by the 
mobile station instead of the MSG fsee Item VIII 1)). 

The apparatus of claim 5 solves the problem to make the offering of localized 
services more independent of the network and therewith independent of the 
network operators. 

The prior art documents D1 , D2 and D3 all state that the location recognition is 
performed by the network. 

Hence, claim 5 includes inventive subject matter and therefore fulfils the 
requirements of Articles 33(1), (2) and (3) PCT. 

2.5 Due to the fact that dependent claim 6 is based on independent claim 5 and 
referring to further embodiments of the subject matter of independent claim 5, 
claim 6 also meets the requirements of Article 33(1), (2) and (3) PCT. 

2.6 The method steps of independent claim 7 correspond to the already discussed 
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structural features of independent claims 1 and 5. Claim 7 differs from D1 in that 
the recognition of a localized service area is performed by the mobile station 
instead of the MSG (see Item VIII 2)). 

The method claim 7 solves the problem to make the offering of localized services 
in a communication network more independent of the network and therewith 
independent of the network operators. 

The prior art documents D1, 02 and D3 all state that the location recognition is 
performed by the network. 

Hence, claim 7 includes inventive subject matter and therefore fulfils the 
requirements of Articles 33(1), (2) and (3) PCT. 

2.7 Due to the fact that dependent claim 8-12 are based on independent method 

claim 7 and referring to further embodiments of the subject matter of independent 
claim 7, claims 8-12 also meet the requirements of Article 33(1), (2) and (3) PCT. 



Re Item VI 

Certain documents cited 



Certain published documents (Rule 70.10 PCT) 

Application No Publication date Filing date Priority date (valid claim) 

Patent No (day/month/yaar) (day/month/year) (day/montti/year) 

EP 0 915631 12.5.99 21.8.98 22.8.97 
Fl 973456 23.2.99 



The priority document of the application was not at available at the time of the 
preliminary examination. It is therefore assumed that the priority of the application is 
valid in consequence of which the priority document Fl 973456 of document EP 98 1 15 
761.3 is not considered as prior art. Said assumption will be invalid if it turns out that 
the priority of the application is not valid and then the document could become relevant 
in a later regional or national examination procedure. 
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Re item VIII 

Certain observations on the international application 

1 The ability of the mobile station to detect that it is in the localized service area 
(see claim 7 or page 3, line 20,21) and to send this information to an apparatus 
responsible for providing localized services in the network (see page 3, line 27-29) 
is considered as being essential for the invention. Otherwise the basic idea of the 
invention is not unambiguously clear. 

Hence, these technical features e.g. means for achieving this should have been 
mentioned in independent claims 1 and 5 to fulfil Rule 6.3 a) PCT and Article 6 
PCT. 

2 The wording of claim 7 is not unambiguously clear. Moreover, the amendments 
should have clarified the exact difference between the following two features 
(Article 6 PCT): 

- from the mobile station there is received a message indicating that the mobile 
station has detected that it is in the localized service area 

and 

- information is generated about the arrival of a mobile station in a localized 
service area. 

It is further not clear from the wording of claim 7, which instance is receiving the 
"detection"-message from the mobile station. And it is further not clear, on which 
basis the service selection offered to the mobile station is changed, because there 
is no method step existing in the method claimed, said method step including 
some kind of evaluation of the received "detection"-message. There must be 
some method step filling the gap in the logical chain between "receiving" and 
"changing". 

Hence, these features are essential for the invention and should have been 
mentioned in independent method claim 7 to fulfil Rule 6.3 a) PCT and Article 6 
PCT. 




Method and system for using location dependent services in a cellular radio 
system 

The invention relates in general to the provision and dehvery of services offered by 
a network to a mobile station. In particular the invention relates to the utiUzation of 
5 information concerning the location of a mobile station for the purpose of providing 
services. 

A modem communications network provides mobile station owners with individual 
programmable services. A digital telephone network is one such network. Services 
known to be provided by it include programmable call transfer and voice mail sys- 

10 tem, which usually are implemented at a switching center. Networks are also known 
in which certain services are provided by an outside service provider who pays to 
the communications network operator for the use of their network, and the services 
provided by said service provider are located physically elsewhere than at switching 
centers. This patent application uses a digital cellular radio system as an example of 

15 a conununications network. 

In known networks the provision of services has not depended on the part of the 
network the user is located in when he places a call to an apparaUis or equipment 
providing a service. According to a recent proposal, however, different locations can 
be specified for a mobile station in a network. Then, as a mobile station is registered 

20 in a cell, the service that it receives may be different according to its location. 
However, it would be advantageous in various situations if different services could 
be offered to the user according to his physical location on the initiative of the 
network, without the mobile station acnially establishing a connection to the net- 
work. Such services are called network initiated services, and they include so-called 

25 push services in which an apparatus connected to the network sends data to mobile 
stations without the mobile stations requesting said information. An example of a 
locally arranged push service which cannot be implemented using prior-art solutions 
is to send the day's menu at a cafeteria of a company to the mobile stations of all 
those employees who are within the premises of the company as lunchtime is 

30 approaching. 

The reference pubHcation CA 2,195,487 discloses the definition of a so-called user 
zone, which consists of one or more cells and/or cell sectors. It is on the 
responsibihty of a mobile telephone switching office (more commonly known as the 
MSG or Mobile services Switching Centre) to store a user zone profile and to 
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modify a service profile for a cellular telephone when that cellular telephone is 
situated within the user zone. 

The reference pubUcation EP 0 783 235 describes a method for identifyin-^ the 
proximate location of a wireless terminal. As an application of such location 
Identification, the publication mentions the possibility of offering position-related 
weather reports to the users of wireless terminals. This is another example of known 
applications of locacion-dependent service profiles. The reference pubUcation 
FR 2 711 033 discloses the use of a location server which speciaUzes in finding out 
the approximate locations of mobile stations. 

An object of the present invention is to provide a method and system for makin- 
services provided by a network available to the user in various ways depending on 
the locauon of the user, without placing large requirements to the network. 

The objects of the invenUon are achieved by storing in the memory of the mobile 
station the information on the basis of which it recognizes that it is situated in a 
given locahzed service area and by programming the mobile station such that in 
response to such recognition it sends an appropriate message to an apparatas that 
provides services. 

The invention pertains to a communications system that comprises base stations for 
providing mobile stations with communications links and at least one locahzed 
service area. It is characterized in that it comprises a service server which is 
arranged to maintain information concerning the location of mobile stations in 
localized service areas and to generate requests for changing the service selection 
offered to mobile stations in response to receiving, from the mobile stations, mobile 
station generated messages describing the location of the mobile stations in relation 
to locahzed service areas, and means for changing the service selection offered to a 
mobile station on the initiative of the communications system in response to an 
indication of tiie arrival of the mobile station in said localized service area. 

The invention also pertains to a cellular mobile station that comprises a control 
block and storage means. It is characterized in tiiat its storage means are adapted so 
as to store the information required to recognize a given localized service area 
whereby the mobile station is arranged so as to send - in response to the recognition 
of a localized service area - a notification of its arrival in the localized service area, 
said notification being intended to function as an impulse for changing the service 
selection offered to the mobile station. 



The invention further pertains to a method for changing the service selection offered 
to a mobile station in a communications system that comprises base stations for 
providing mobile stations with communications links. The method is characterized 
in that it comprises steps in which 

- from the mobile station there is received a message indicating that the mobile 
station has detected that it is in the localized service area 

- information is generated about the arrival of a mobile station in a localized service 
area, and 

- the service selection offered to said mobile station on the initiative of the commu- 
nications system is changed. 

In accordance with the invention, localized service areas (LSA) are defined for 
mobile stations, which areas may be purely geographical or may have some other 
criteria. In addition to or instead of the geographical definition a localized service 
area may be defined e.g. in chronological terms. "Geographical definition" means 
generally definitions associated witii a place or area: a localized service area may 
comprise a base station cell, several cells, a location area (LA), a public land mobile 
network (PLMN), an area defined by coordinates, certain cell identifiers, or an area 
in which base stations send to mobile stations some other identifier. Combinations 
of these alternatives may be used, too. 

Information about how a mobile station can recognize that it is in a given localized 
service area is stored in the memory of tiie mobile station. Since services are usually 
in a way or anotiier associated with the subscription contract in which tiie user is 
given certain user-specific rights to use the communications network, it is preferable 
to store tiie information relating to tiie recognition of a locaHzed service area in tiie 
user's SIM (subscriber identity module) card or a corresponding memory means 
intended specifically for tiie identification of tiie user independent of tiie apparatus 
used. In response to a positive identification tiie user's mobile station sends a mes- 
sage addressed to an apparatus responsible for providing localized services in tiie 
network. With tiiis message tiie mobile station tells that tiie user is in a certain lo- 
calized service area. On tiie basis of tiie message tiie network can offer to tiie user 
just tiiose services tiiat are needed in tiiat localized service area. When tiie mobile 
station moves elsewhere, it sends a similar message telling tiiat it is leaving tiie lo- 
calized service area. The network may also automatically deduce tiiat tiie mobile 
station has left the area as a certain condition is met. Such conditions include e.g. 
that 



- the mobile station does not respond to the next paging message or another message 
sent in the localized service area in question, 

- the mobile station does not acknowledge a data packet addressed to it, 

- the mobile station does not in a certain period of time renew its message of arrival 
in the localized service area, or 

- the mobile station does not in a certain period of time send another message that 
must be sent periodically, such as the periodic location update (PLU) message, for 
example. 

The apparatus, to which the mobile station addresses its location message, may be 
maintained by the network operator or a service provider. The message may be an 
SMS (Short Message Service) message, an unstructured supplementary service data 
(USSD) message, a DTMF-coded (Dual Tone Multi-Frequency) message sent in 
conjunction with an ordinary call, or a data call. In response to the message the ap- 
paratus, to which the mobile station addresses its location message, may e.g. send 
information about die area in question to the mobile station or start the regular or 
periodic sending of such information, which goes on until the mobile station leaves 
the localized service area. Furthermore, the apparatus providing the services may 
activate or inactivate another locahzed service, send information about tiie location 
of the mobile station to other apparatus which need that information in tiieir opera- 
tion, or carry out some otiier function. One option is that mobile stations are as- 
signed certain localized service profiles which may comprise various factors from 
call pricing to data rates of data calls or to priorities of call establishment and man- 
agement. The application of the service profile is in that case based on tiie location 
of the mobile station in a given localized service area. 

The invention is below described in more detail witii reference to the preferred em- 
bodiments presented by way of example and to the accompanying drawing in which 

Fig. 1 shows a communications system according to tiie invention. 
Fig. 2 illustrates die exchange of messages in die conununications system ac- 
cording to Fig. 1, 

Fig. 3 shows a second communications system according to the invention, 

Fig. 4 shows a mobile station according to the invention, and 

Fig. 5 shows an embodiment of the method according to the invention. 

Fig. 1 shows a cellular radio system 100 which in a known manner comprises base 
transceiver stations (BTS) 101, base station controllers (BSC) 102 and mobile 
switching centers (MSG) 103. A mobile station (MS) 104 is connected via radio to 



at least one base transceiver station 101 so that the system considers the mobile 
station to be located in that location area (LA) 105 to which the coverage area, or 
cell, of that particular base transceiver station belongs. A location area may com- 
prise one or more cells. For the purpose of maintaining location data of mobile sta- 
5 tions and routing calls the system includes home location registers (HLR) 106 and 
visitor location registers (VLR) 107 which usually are located at mobile switching 
centers. In the system according to Fig. 1 a service server (SS) 108 and appUcation 
servers (AS) 109 are also connected to the cellular radio network through wire links. 
Connections from the cellular radio network to servers 108 and 109 may be either 
10 direct, in which case the servers are in a way part of the cellular radio system, or 
routed via the public switched telephone network (PSTN) 110. Direct connections 
will be used mainly when servers 108 and 109 are maintained by the same operator 
who is responsible for the operation of the cellular radio system. 

A prerequisite for the operation according to the invention is that somehow a piece 

15 of information is generated indicating that a mobile station is located in a certain 
designated locahzed service area 11 1. As was mentioned above, a localized service 
area may be the same as a given location area but nothing prevents from defming 
localized service areas completely differently; in Fig. 1 the locaUzed service area 
111 includes base transceiver stations under two different base station controllers. 

20 According to a first embodiment of the invention, however, a service area always 
comprises a certain cell or certain cells. If the coverage area of a base transceiver 
station can by means of directional antennas be divided into cells or blocks smaller 
than the central cell around the base transceiver station such that the system can 
make a logical distinction between those cells or blocks, then these smaller areas 

25 can also be utiUzed in defining the locahzed service area. The information about the 
location of a mobile station in a service area can then be generated either at the mo- 
bile station, which is regarded as the more preferable embodiment, or in fixed parts 
of the system. A Umitation of the latter option is that since known cellular radio 
systems maintain mobile station location data only with the accuracy of a location 

30 area, defining a locaUzed service area smaller than one location area would call for 
changes in the operation of the system. 

Let us then assume that the information about the location of a mobile station in a 
locahzed service area is generated at die mobile station itself. To that end there exist 
several known methods which usually are based on the fact that every base trans- 
35 ceiver station in known cellular radio systems sends general control information that 
can be received in the whole cell area and which e.g. comprises the unequivocal 



identifier of the base transceiver station or some other information characteristic of 
the base transceiver station. A method for delecting base station specific identifiers 
has been stored in advance in the mobile station. In the simplest case the memory of 
the mobile station stores a Ust of the identifiers of the base transceiver stations the 
cells of which make a particular localized service area. By comparing the received 
identifier with the Ust in the memory the mobile station finds out whether it is lo- 
cated in a certain locaUzed service area. According to an alternative embodiment 
only a certain mask is stored in the memory of the mobile station so that the mobile 
station uses the mask to select certain characters from the base station specific iden- 
tifier to be examined. If the characters examined form or follow a certain pattern the 
base station cell belongs to a localized service area. An advantage of this embodi- 
ment is that if the communications capacity of the localized service area is increased 
by establishing a new base station in the area, there is no need to separately send the 
identifier of the new base station to each mobile station to which the locaUzed 
service area has been assigned; it suffices that the masked characters in the new base 
station identifier are the same as or corresponding to those of the other base stations 
in that localized service area. 

According to a second embodiment of the invention a locaUzed service area is not 
associated with base station cells but has certain geographic coordinates. In this em- 
bodiment a mobile station may detect that it is in a given service area e.g. in such a 
manner that each base station sends together with the general control information 
information about the location of the base station in a geographic coordinate system. 
Having received the coordinates the mobile station may examine whether the point 
indicated by the coordinates is located within a locaUzed service area assigned to the 
mobile station. In a more versatile method the mobile station may receive co- 
ordinates from aU the base stations from which it can receive general control infor- 
mation, and assume that its own location is the average of the coordinates received. 
By comparing the location it has computed with the stored geographic definition of 
the locaUzed service area the mobile station detects whether or not it is in the local- 
ized service area. Future mobile stations may include a GPS (Global Positioning 
System) receiver or some other means completely independent of base stations to 
determine the location of the mobile station in a geographic coordinate system. This 
makes it possible to define a locaUzed service area completely independent of the 
cellular radio system cells. 

According to a third embodiment of the invention, temporal dimension is also in- 
cluded in the definition of a locaUzed service area. If a cellular radio system com- 



prises cells A, B, C, D and E, it can be defined that a given localized service area 
comprises at all times cells A and B, but cell C only between 12 and 3 otlock in the 
afternoon, and cells D and E on Wednesday, Friday and Saturday from 6 p.m. till 3 
a.m. in the next morning. Naturally the temporal dimension may also be combined 
5 with the cell-independent geographic definition described above. 

Fig. 2 assumes that the information about the location of a mobile station in a given 
service area is generated at the mobile station on the basis of a base station specific 
identifier received by the mobile station from the base station. The figure illustrates 
in a simplified manner the exchange of messages relating to the operation according 

10 to a preferred embodiment of the invention between a mobile station 104, base 
transceiver station 101, service server 108 and appUcation server 109. The messages 
are depicted by arrows and their chronological order is from top down. Message 201 
is a known general control information message sent by the base station to the 
mobile station, comprising a base station specific identifier. General information 

15 messages include e.g. information sent by base stations on the broadcast control 
channel (BCCH) in the GSM system. Block 202 refers to the comparison at the 
mobile stadon with an identifier Ust, or some other activity on the basis of which the 
mobile station detects that it has arrived in a certain localized service area. In 
response to that observation the mobile station sends to the service server a message 

20 203 in which it includes an identifier characteristic of the mobile station, say an 
IMS I (International Mobile Subscriber Identifier) code or MS-ISDN (Mobile Sub- 
scriber Integrated Services Digital Network) number stored in the SIM card of the 
mobile station. 

The invention does not limit the form of message 203. One advantageous option is 
25 to use an SMS message such that the mobile station reads from the memory the 
phone number of the service server and sends the SMS message to that number. A 
second option is to use a free-form data message specified in many digital cellular 
radio systems; in the GSM it is called an USSD message. The mobile station may 
also by itself estabhsh a call connection to the service server and send the message 
30 203 DTMF-coded or as a data call. 

The role of the service server in the embodiment according to Fig. 2 is to maintain 
information about which mobile stations are in which localized service areas and 
which services should be offered to them accordingly. The actual service is provided 
by the apphcation server. Having received message 203 the service server reads 
35 from its memory which services should be offered to the mobile station in that 
locaUzed service area and sends a service request 204 to the appropriate appUcation 



server. The information about what services are provided by which application 
servers is also stored in the memory of the service server so that it can send the 
service request 204 to the correct application server. The invention does not Umit 
the form of the service request 204. From the prior art it is known several methods 
5 for realizing conmiunication between two servers connected to a communications 
network. 

In response to a service request 204 the application server provides the mobile sta- 
tion with a service, indicated in Fig. 2 simply by an arrow 205. The service is not 
necessarily a simple message and its conmiencement does not necessarily involve 
10 only information sent to the mobile station. A mobile station may have a whole 
service profile defined for it in a localized service area, including e.g. 

- call pricing or prioritization, 

- limitations concerning the modulation method, data rate and/or connection quality 
in the communication between the base station and mobile station, 

15 - routing of incoming email messages to a mobile station instead of the user's desk- 
top workstation, or 

- activation or inactivation of automatic call transfer and/or voice mail service. 

The mobile station may also have the right or obligation in a given localized service 
area to receive messages periodically e.g. with regard to the weather, traffic, stock 

20 exchange rates and so on. Thus the appHcation server may at the stage represented 
by arrow 205 establish connections in a versatile manner with various apparatus in 
the cellular radio system or in communication with the cellular radio system. On the 
other hand, the service server may have instructions stored in its memory to request 
services from more than one application server, in which case there would be 

25 several messages 204 sent to a plurality of application servers. 

Fig. 2 further assumes that the mobile station leaves the localized service area in 
accordance with controlled cell reselection in which case it sends to the service 
server a notification 206 about its departure from the service area. In response to the 
departure message the service server sends to the application server a request 207 to 

30 terminate the service. The mobile station can send message 206 via the old base 
station always when leaving a cell belonging to the localized service area regardless 
of whether the new cell belongs to the same locaUzed service area. In an alternative 
embodiment the mobile station checks always after a cell reselection whether it is 
still in the same localized service area, and if not, it sends via the new base station a 

35 notification about its departure to the service server. According to a second alterna- 
tive embodiment mobile stations do not send departure messages at all but the de- 
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parture of a mobile station from a given localized service area is detected by fixed 
parts of the system e.g. when a mobile station will not respond to a paging message 
or another message sent to it in that localized service area, or will not send the 
specified periodic location update message or some other mandatory periodic noti- 
fication, or when the service server sends regularly or periodically to all mobile sta- 
tions in a locaHzed service area a shon data message which must be acknowledged 
by die mobile stations; a failure to acknowledge the message indicates that the mo- 
bile station in question is no more in the localized service area. 

Above it was disclosed that in a given localized service area a mobile station re- 
ceives a certain service. However, service areas may be defined which are charac- 
terized in that a mobile station wiU not be offered a service that it would receive 
elsewhere. A mobile station may be assigned several service areas with different 
operating instructions for the different areas. The service server which the mobile 
station informs about its arrival in a locahzed service area may be always the same 
15 or different in some localized service areas. Alone the fact tiiat whetiier or not a 
mobile station indicates its arrival in a localized service area and if so, how quickly 
it does it, may depend on the service area. The user may be given a choice about 
whether or not to give notification about his arrival in a locaUzed service area. The 
mobile station may even inform the user tiiat he has now arrived in a localized 
20 service area and ask for permission to send tiie notification of arrival. In connection 
witii tile request for permission tiie user may be given a short description of the con- 
sequences of sending tiie notification of arrival. On tiie odier hand, certain localized 
service areas may be defined by tiie network operator such tiiat tiie notification of 
arrival is compulsory, whereby a mobile station has to send a notification of arrival 
25 every time tiiat it arrives in such a localized service area regardless of what tiie user 
instructs the mobile station to do. 

Above it was disclosed tiiat tiie service server and application server are separate 
apparatus. However, tiiese fimctions can be integrated in one device, whereby tiie 
communication between the servers as described above is reduced to communica- 
30 tion internal to a server. One or botii of tiiem may also be implemented in connec- 
tion witii a known apparatus that already belongs to tiie cellular radio system. 
Servers can advantageously be integrated in mobile switching centers or base station 
controllers. 

Fig. 3 shows a communications system 300 according to tiie invention, in which a 
35 localized cellular service (LCS) 302 operates under a public land mobile network 
(PLMN) 301 in an area witii a high traffic density; tiie mobile switching center 



maintaining the service is called an LCS switching center (LCS-SC) 303. The LCS- 
SC operates just like a prior-art mobile switching center. It provides for the internal 
communication of the LCS and estabUshes, maintains and tenninates connections 
between terminal equipment in the LCS and elsewhere. In connection with the LCS- 
SC there is a visitor location register 304 and a combined service and apphcation 
server 305, which is called simply a server. In this embodiment of the invention the 
localized service area 306 covers all base stations operating under the LCS-SC (for 
simplicity, the base station controUers are not shown). Unlike above, the observation 
that a given mobile station has arrived in the localized service area is made in the 
fixed parts of the network, more specifically in the visitor location register 304. Let 
the cellular subsystem shown in Fig. 3 operate at an airport. Airline companies can 
provide the visitor location register 304 with the mobile phone numbers or other 
identifiers of their customers to whom certain benefits have been granted on the 
basis of their being frequent flyers, for example. As the visitor location register 304 
detects that a mobile station associated with such an identifier has arrived in the area 
of the cellular subsystem, it sends appropriate information to the server 305. Instead 
of or in addition to the visitor location register other fixed network apparatus may 
take part in the sending of the message. In response to this information the server 
305 starts sending to the mobile station announcements which are intended only to 
privileged customers of the airline companies. The announcements are 
advantageously delivered as SMS messages. 

In known digital telephone systems the sending of SMS messages is carried out via 
SMS service centers and not directiy from an apparatus to another. However, for 
simplicity the SMS service centers are not included in the description above but 
their use is considered to be known to a person skilled in the art. Other messages 
described above may also be sent between apparatus via various known intermedi- 
ary devices. 

Fig. 4 shows simplified a control block and some memory parts of a mobile station 
according to the invention. The control block 401 is preferably a microprocessor 
which is located in the mobile station in a known manner such that data received by 
the mobile station, except for data intended to be presented directly to the user, is 
conducted from the receiver chain RX to the control block and, correspondingly, 
outgoing data produced by the control block is conducted to the transmitter chain 
TX of the mobile station together with the data coming directly from the user (say, 
digitized speech). In the mobile station according to Fig. 4 the control block has 
access to a fixed memory 402 and a removable memory unit 403, which is e.g. a 



smart card. The control block 401 also receives input from a keypad 404 and it out- 
puts information on a display 405. A program executed by the control block 401 is 
stored in the fixed memory 402. Part of that program is an instruction to look for 
program extensions in the removable memory unit 403. For the operation according 
5 to the invention the removable memory unit includes a program 406 by means of 
vi^hich the mobile station is able to utilize localized service areas, as well as infor- 
mation 407, 408 about at least one localized service area (LSAl, LSA2). Fig. 4 as- 
sumes that the recognition of a localized service area is based on the mobile station 
comparing received base transceiver station identifiers (BTS ID) with a list of lo- 
10 calized service areas stored in the memory. For each localized service area the re- 
movable memory unit 403 also includes a service server identifier (SS DD). 

Fig. 5 illustrates the principle of a method according to a preferred embodiment of 
the invention in a mobile station, service server and application server. In accor- 
dance with block 501 the mobile station detects a cell reselection. It examines, block 

15 502, whether any changes are occurring with respect to localized service areas, i.e. 
whether it is arriving in a localized service area (if until now it wasnt in one) or if it 
is leaving a localized service area (if until now it was in one). In accordance with 
block 503 the change triggers the sending of a message to a service server the 
operation of which starts from the reception of the message, block 504. According 

20 to block 505 the service server examines whether the mobile station in question is 
on the hst of those to be served. If the mobile station is arriving in a localized 
service area, it is in block 505 recognized as a mobile station which is to be served. 
If, on the other hand, the mobile station is leaving a localized service area, it is 
recognized in block 505 as a mobile station the services to which have to be ter- 

25 minated. A corresponding message is sent according to block 506 to an application 
server which receives the message in block 507 and determines in block 508 
whether the message calls for the starting or termination of a service. The service is 
then either started 509 or terminated 510 for the mobile station, whichever the case 
may be. 

30 The embodiments of the invention described above are naturally examples only and 
do not limit the invention. Communications systems, to which the invention can be 
advantageously applied, include e.g. second-generation digital mobile phone sys- 
tems such as the GSM and its extensions, PDC (Personal Digital Cellular), D-AMPS 
(Digital Advanced Mobile Phone System) and PCS (Personal Communications 

35 Services) and future third-generation digital cellular radio systems such as the 




UMTS (Universal Mobile Telecommunications System) and IMT-2000 (Interna- 
tional Mobile Telecommunications at 2000 MHz). 
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Claims 

1- A communications system (100, 300) comprising 

- base stations (101) for providing mobile stations (104) with communications links 
and 

5 - at least one localized service area ( 1 11 ) ; 
characterized in that it comprises 

-a service server (108) which is arranged to maintain information concerning the 
location of mobile stations in locaUzed service areas and to generate requests for 
changmg the service selection offered to mobile stations in response to receiving 
from the mobile stations, mobile station generated messages (203) describing the 
locauon of the mobile stations in relation to localized service areas, and 

- means (108, 109) for changing the service selection offered to a mobile station on 
the imtiative of the communications system in response to an indication of the 
amval of the mobile station in said localized service area. 

2. A communications system according to claim 1, characterized in that it com- 
pnses an appUcation server (109) to provide mobile stations with different services 
m response to a request generated by the service server for changing the service 
selection. 

3. A communications system according to claim 2, characterized in that said 
service server is the same as said application server. 

4. A communications system according to claim 1. characterized in that it is 
adapted so as to change a locaUzed service selection offered to a mobile station in 
response to a notification (203) sent by the mobile station on its arrival in a locaUzed 
service area. 

25 5. A cellular mobile station comprising a control block (401) and memory means 
(402, 403). characterized in that said memory means are adapted so as to store the 
information (407, 408) required for recognizing a locaUzed service area, whereby 
the mobile station is adapted so as to send a notification (203) of its arrival in the 
locahzed service area in response to the recognition of the locaUzed service area 
said notification being intended as an impulse for changing the service selection 
offered to the mobile station. 
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6. A mobile station according to claim 5, characterized in that said memory 
means is located in a removable memory unit (403). 

7. A method for changing the service selection offered to a mobile station in a 
communications system that comprises base stations for providing mobile stations 

5 with communications links, characterized in that it comprises steps in which 

- from- the mobile station there is received a message (203) indicating that the 
mobile station has detected that it is in the localized service area 

- information is generated about the arrival of a mobile station in a locaHzed service 
area (203), and 

10 - the service selection offered to said mobile station on die initiative of the commu- 
nications system is changed (205). 

8. A method according to claim 7, characterized in that in response to the 
information about the arrival of a mobile station in a localized service area a prede- 
termined additional service is offered to the mobile station. 

15 9. A metiiod according to claim 8, characterized in that said additional service 
involves the sending of announcements to the mobile station. 

10. A method according to claim 7, characterized in that in response to the 
information about the arrival of a mobile station in a localized service area the 
quantity of services offered to the mobile station on the initiative of the communi- 

20 cations system is reduced. 

11. A method according to claim 7, characterized in that it comprises steps where 

- a message (203) indicating the arrival of a mobile station in a localized service 
area is communicated to a service server (108), 

- it is checked what services should be offered to the mobile station in that localized 
25 service area, 

- a request (204) for the services to be offered is communicated to an application 
server (109) providing the services, and 

-a service (205) produced by the application server is provided to the mobile 
station. 

30 12. A method according to claim 11, characterized in that it comprises steps 
where 

- the request for the services to be offered is sent to at least two application servers 
providing services, and 




- a service produced by every application server, to which the request for the 
services to be offered v^as made, is provided to the mobile station. 
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I. Basis of the opinion 

1 . This opinion has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed".): 

Description, pages: 

1-11 as originafly filed 

Claims, No.: 

1-16 as originally filed 

Drawings, sheets: 

1/3-3/3 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-3,8,15 

Inventive step (IS) Claims 1-16 

Industrial applicability (lA) Claims 

2. Citations and explanations 
see separate sheet 
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VI. Certain documents cried 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VM. Certain defects In the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents (Di): 

D1 : CA 2195487 AT&T WIRELESS SERVICES, INC., 20 August 1997 
D2; EP 0783236 AT&T CORP., 9 July 1 997 

D3: FR 2711033 COMPAGNIE FINANCIERE POUR LE RADIOTELEPHONE 
(COFIRA) (S.A.), 14 April 1995 

2 The present application does not meet the requirements of Articles 33(1 ) and (2) 
POT, because the subject-matter of claim 1 is not novel. 

2.1 The present formulation of independent system claim 1 is such that its subject 
matter. can be read onto prior art document DI, which relates to the customization 
of cellular telephone service features for specific subscribers. 

In particular, document D1 discloses a communications system with at least one 
localized service area (see page 2, lines 12-17). D1 further discloses means for 
changing the service selection offered to a mobile station on the initiative of the 
communications system in response to an indication of the arrival of the mobile 
station in said localized service area (see page 2, lines 24-25). 
Consequently, the features of independent claim 1 are already known from DI, 

2.2 The present broad formulation of independent system claim 1 is such that it 
seems that its subject matter can additionally be read onto prior art document D2, 
which relates to a wireless communications system for identifying the location of a 
wireless terminal to provide location based services (see page 1 , lines 1-13), or 
D3, which relates to a wireless communication system providing location based 
services (see page 1, lines 11-14). 

2.3 It should be noted that even if the Applicant were to interpret claim 1 in such a 
manner as to enable him to allege that its subject matter were novel, based on 
minor differences between the features of this claim and those disclosed in DI, D2 
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or D3 , the subject matter could still not involve an inventive step (Articles 33(1) 
and (3) PCT) because D1 , D2 and D3 discloses the same object and the same 
type of solution with respect to the disclosure of claim 1. 

2.4 The additional features of dependent claims 2-5 seem either to be disclosed by 
some prior art (claim 2 see D2: fig. 1 , 1 04, 1 08; claim 3 see D3: f ig.4, obj. 11 ; ) or 
seem to be implementation measures not involving any special technical effect or 
are well known in the art of cellular communications systems. Hence, the 
additional features of said claims do either not add anything novel or inventive to 
claim 1. 

2.5 The structural features of independent apparatus claim 6 correspond to the 
already discussed structural features of independent system claim 1 except for 
one. Claim 6 also differs from D1 in this feature, namely in that the recognition of a 
localized service area is performed by the mobile station instead of the MSG. But 
this difference seems to be only one implementation possibility for solving the 
problem to perform the recognition of moving into a localized service area. Claim 

6 does therefore not involve any inventive subject matter. 

2.6 The additional feature of dependent claim 7 is a measure of a special design. 
Hence, claim 7 does not add anything inventive to claim 6. 

2.7 The method steps of independent system claim 8 correspond to the already 
discussed structural features of independent claim 1. Claim 8 is, therefore, not 
novel. 

2.8 The additional method steps of dependent claims 9 and 15 correspond to the 
already discussed structural features of claims 4 and 2 respectively. Hence, these 
claims do either not add anything novel or inventive to claim 8. 

2.9 The additional method steps of dependent claims 10-14 and 16 seem to be 
measures of a special design not involving any inventive subject matter to be 
added to independent method claim 8. 
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Re Item VI 

Certain documents cited 



Certain published documents (Rule 70.10 PCT) 



Appiication No 
Patent No 



Publication date 
(day/month/year) 



Filing date 
(day/month/year) 



Priority date (valid claim) 
(day/month/year) 



EP 0 915631 
Fl 973456 



12.5.99 
23.2.99 



21.8.98 



22.8.97 



The priority document of the application was not at available at the time of the 
preliminary examination. It is therefore assumed that the priority of the application is 
valid in consequence of which the priority document Fl 973456 of document EP 98 115 
761 .3 is not considered as prior art. Said assumption will be invalid if it turns out that 
the priority of the application is not valid and then the document could become relevant 
in a later regional or national examination procedure. 

Re Item VII 

Certain defects in the international application 

1 In order to meet the requirements of Rule 6.3(b) PCT the independent claims 
should be cast in the two-part form, with those features which In combination are 
disclosed by document D1 should be placed in a preamble Rule 6.3(b)(i) PCT and 
with the remaining features being included in a characterising part, Rule 6.3(b)(ii) 



2 In order to fulfil the requirements of Rule 5.1(a)(ii) PCT, documents D1 to D3 
should be identified in the description and the relevant background art disclosed 
therein should be briefly discussed. 

3 The description must be brought into conformity with the new claims to be filed, 
Rule 5.1(a)(iil) PCT. 

Furthermore, following the disclosure of document D1, the statement indicating 
the technical problem to be solved by the invention, requires revision, which 
should be effected taking the requirements of Rule 5.1(a)(iii) PCT into account. 



PCT. 
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During revision of the application, due care should be taken that the amendments 
do not go beyond the disclosure in the international application as filed (Article 
34(2)(b)). 

In order to ease the procedure of proving this, the Applicant should state, on 
which parts of the originally filed application the amendments by addition, 
replacement or deletion are based (see Rule 66.8(a) PCI). Additionally, it would 
be appreciated, if the differences vis-a-vis the prior art and the special effects of 
said differences would be stated in the reply to this communication. 



The Applicant is requested to file amendments by way of replacement pages in 
the manner stipulated by Rule 66.8(a) PCT. In particular, fair copies of the 
amendments should be filed in triplicate. Moreover, the Applicant's attention is 
drawn to the fact that, as a consequence of Rule 66.8(a) PCT the examiner is not 
permitted to carry out any amendments under the PCT procedure, however minor 
these may be. 
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Menetelma ja jarjestelma sijainnista riippuvien palvelujen kayttamiseksi soluk- 
koradiojarjestelmassa 



Keksinto koskee yleisesti verkon tarjoamien palvelujen jarjestamistaja toimittamista 
5 paatelaitteelle. Erityisesti keksinto koskee paatelaitteen sijaintia koskevan tiedon 
hyodyntamista palvelujen jarjestamisessa. 

Nykyaikainen tiedonsiirtoverkko taijoaa paatelaitteiden haltijoille verkon valityksel- 
la yksilollisia, ohjelmallisesti muutettavissa olevia palveluja. Digitaalinen puhelin- 
verkko on eras tallainen tiedonsiirtoverkko. Tunnettuja sen tarjoamia palveluja ovat 

10 esimerkiksi ohjelmoitava soitonsiirto ja puhepostijarjestelma, jotka toteutetaan ta- 
vallisesti puhelinkeskuksen yhteydessa. Tunnetaan myos verkkoja, joissa tietyt pal- 
velut toimittaa ulkopuolinen palveluntarjoaja, joka maksaa tiedonsiirtoverkkoa ylla- 
pitavalle operaattorille korvauksen verkon kaytosta ja jonka tarjoamat palvelut si- 
jaitsevat fyysisesti muualla kuin puhelinkeskusten yhteydessa. Tassa patenttihake- 

15 muksessa kasitellaan esimerkinomaisena tiedonsiirtoverkkona digitaalista solukko- 
radiojarjestelmaa. 

Tuimetuissa verkoissa palvelujen tarjonta ei aikaiseminin ole riippunut siita, mista 
verkon osasta kayttaja ottaa yhteyden palvelua tarjoavaan laitteeseen tai laitteistoon. 
Eraan viimeaikaisen ehdotuksen mukaisesti voidaan kuitenkin maaritella paatelait- 

20 teelle erilaisia sijainteja verkossa. Kun paatelaite talloin rekisteroityy tiettyyn so- 
luun, sen rekisteroitymisen yhteydessa saama palveiu voi oUa erilaista sijainnin mu- 
kaan. Eri tilanteissa ohsi kuitenkin edullista, jos paatelaitteen kayttajalle voitaisiin 
tarjota erilaista palvelua sen mukaan, missa han fyysisesti sijaitsee, myos verkon 
aloitteesta ihnan paatelaitteen erikseen ottamaa yhteytta verkkoon. Tallaisia palvelu- 

25 ja nimitetaan verkon initioimiksi palveluiksi ja seilaisia ovat nun. niinsanotut push- 
palvelut, joissa jokin verkkoon kytketty laite lahettaa paatelaitteille tietoja ihnan, 
etta paatelaitteet pyytavat kyseisia tietoja. Esimerkki alueelhsesti jarjestetysta push- 
palvelusta, joka tekniikan tason mukaisissa ratkaisuissa ei onnistu, on tyomaaruoka- 
lan paivan ruokalistan tiedottammen paatelaitteiden valityksella kaikille niille tyon- 

^ — tckijoillc, jotka lou n asaja i i l afa cs t yessa ovat y r i l yksen toiniitilojen alueella. 

Esilla olevan keksinnon tavoitteena on esittaa menetehna ja jarjestelma verkon tar- 
joamien palvelujen saattamiseksi kayttajan ulottuville eri tavoin riippuen kayttajan 
sijainnista. 
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Keksiimon tavoitteet saavutetaan tallentamalla paatelaitteen muistiin tiedot, joiden 
perusteella se tuimistaa olevansa tietylla paikallisella palvelualueella, ja ohjelmoi- 
malla paatelaite vasteena tallaiseen tuimistukseen lahettamaan asiaa koskeva viesti 
tietylle palveluja tarjoavalle laitteelle. 

5 Keksinto kohdistuu tiedonsiirtojarjestelmaan, joka kasittaa tukiasemia tiedonsiirto- 
yhteyksien tarjoamiseksi liikkuville paatelaitteille. Sille on tuimusomaista, etta se 
kasittaa ainakin yhden paikallisen palvelualueen seka valineet tietylle paatelaitteelle 
tiedonsiirtojarjestelman aloitteesta tarjottavan palvelutarjonnan muuttamiseksi vas- 
teena tietoon kyseisen paatelaitteen saapumisesta mainituUe paikalliselle palvelualu- 
10 eelle. 



Keksinto kohdistuu myos solukkoradiojarjestelman paatelaitteeseen, joka kasittaa 
ohjauslohkon ja muistivalineet. Sille on tunnusomaista, etta sen muistivalineet on 
sovitettu tallentamaan tarvittavat tiedot tietyn paikallisen palvelualueen tunnistami- 
seksi, joUoin paatelaite on jarjestetty - vasteena paikallisen palvelualueen tunnista- 
15 miseen - lahettamaan ilmoitus saapumisestaan kyseiselle paikalliselle palvelualueel- 
le, mainitun ihnoituksen ollessa tarkoitettu heratteeksi paatelaitteelle tarjottavan 
palvelutarjonnan muuttamista varten, 

Edelleen keksinto kohdistuu menetehnaan paatelaitteelle tarjottavan palvelutarjon- 
nan muuttamiseksi tiedonsiirtojarjestehnassa, joka kasittaa tukiasemia tiedonsiirto- 
20 yhteyksien tarjoamiseksi liikkuville paatelaitteille. Menetehnalle on tunnusomaista, 
etta se kasittaa vaiheet, joissa 

- muodostetaan tieto tietyn paatelaitteen saapumisesta tietylle paikalliselle palvelu- 
alueelleja 

- muutetaan kyseiselle paatelaitteelle tiedonsiirtojarjestehnan aloitteesta tarjottavaa 
25 palvelutarjontaa. 

Keksinnon mukaisesti paatelaitteille maaritellaan tiettyja paikallisia palvelualueita 
(LSA; Locahsed Service Area), jotka voivat olla puhtaasti maantieteellisia alueita tai 
joihin voi liittya jotain muita maareita. Paikallinen palvelualue voi olla maaritelty 
paikkatiedon Hsaksi tai asemesta esimerkiksi ajalhsesti. PaikkatiedoUa tarkoitetaan 

^ — yl c iscsti johonkin paikkaan tai aluccsccn liittyvia maarittclyja: paikallinen palvclu — 
alue voi kasittaa yhden tukiaseman solun, useita soluja, tietyn sijaintialueen (LA; 
Location Area), tietyn verkon (PLMN; PubHc Land Mobile Network), tiettyjen 
koordinaattien avulla maaritellyn alueen, tietyt solun tunnisteet tai jonkin sellaisen 
alueen, joUa tukiasemat lahettavat paatelaitteille jonkin muun tunnisteen. Myos nai- 

35 den vaihtoehtojen yhdistehnia voidaan kayttaa. 
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Paatelaitteen muistiin tallennetaan tieto siita, miten se voi tunnistaa olevansa tietylla 
paikallisella palvelualueella. Koska palvelut liittyvat yleensa tavalla tai toisella liit- 
tymasopimukseen, jossa kayttaja saa tietyt kayttajakohtaiset oikeudet tiedonsiirto- 
verkon kayttoon, edullisinta on tallentaa paikallisen palvelualueen tuimistamiseen 
5 liittyvat tiedot kayttajan SIM-korttiin (Subscriber Identity Module) tai vastaavaan 
muistivalineeseen, joka on tarkoitettu nimenomaan tietyn kayttajan yksiloimiseen 
hanen kayttamastaan laitteesta riippumatta. Vasteena positiiviseen tunnistukseen 
kayttajan paatelaite lahettaa tietyn sanoman, jonka se osoittaa paikallisten palvelujen 
tarjoamisesta vastaavalle laitteelle verkossa. Talla sanomalla paatelaite ibnoittaa, 

10 etta kayttaja on tietylla paikallisella palvelualueella. Sanoman perusteella verkko 
pystyy tarjoamaaQ kayttajalle juuri niita palveluja, jotka ovat tarpeen kyseisella pai- 
kallisella palvelualueella. Kun paatelaite siirtyy muualle, se ilmoittaa vastaavanlai- 
sella sanomalla poistuvansa paikalliselta palvelualueelta. Verkko voi myos auto- 
maattisesti katsoa paatelaitteen poistuneen tietyn ehdon tayttyessa. Tallaisia ehtoja 

15 ovat esimerkiksi 

- paatelaite ei vastaa seiuaavaan kyseisella paikallisella palvelualueella lahetettyyn 
kutsuviestiin (engl. paging message) tai muuhun viestiin, 

- paatelaite ei kuittaa tiettya sille osoitettua datapakettia, 

- paatelaite ei laheta tietyn ajan kuluessa uutta sellaista viestia, joUa se ibnoitti saa- 
20 pumisestaan paikalliselle palvelualueelle, tai 

- paatelaite ei laheta tietyn ajan kuluessa jotain muuta ajoittain lahetettavaksi maa- 
rattya viestia, kuten sijaiimin paivitysviestia (PLU; Periodic Location Update 
message). 

Laite, joUe paatelaite osoittaa sijainnistaan kertovan viestin, voi olla operaattorin tai 

25 ulkopuolisen palveluntarjoajan yllapitama. Viesti voi olla muodoltaan lyhytsanoma 
eli SMS-viesti (Short Message Service), rakenteeton datasanoma eli USSD-viesti 
(Unstructured Supplementary Service Data), tavallisessa puhelinyhteydessa valitetty 
DTMF-koodattu viesti (Dual Tone MultiFrequency) tai datapuhelu. Vasteena vies- 
tiin laite, joUe paatelaite osoittaa sijainnistaan kertovan viestin, voi esimerkiksi la- 

30 hettaa paatelaitteelle tiettyja kyseista aluetta koskevia tietoja tai aloittaa tallaisten 
tietojen saannollisen tai ajoittaisen lahettamisen, jota jatkuu niin pitkaan kuin paate- 

lait c pysyy samalla paikallisella palv e lualueella. Ed c llccn palv c luja tarjoava lait e 

voi kytkea jonkin muim paikallisesti maaritellyn palvelun kayttoon tai pois kaytosta, 
lahettaa tiedon paatelaitteen sijainnista muille sellaisille laitteille, joiden toimintaan 

35 paatelaitteen sijainti vaikuttaa, tai tehda jonkin muun toimenpiteen. Eras vaihtoehto 
on, etta paatelaitteille maaritellaan tietty paikallinen palveluprofiili, joka voi kasittaa 
erilaisia tekijoita aina puhelujen hinnoittelusta datapuheluissa kaytettaviiti datano- 
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peuksiin tai yhteyksien muodostuksessa ja yllapidossa kaytettavaan priorisointiin 
asti. Palveluprofiilin soveltamista saatelee talloin paatelaitteen sijainti tietylla pai- 
kallisella palvelualueella. 

Seuraavassa selostetaan keksintoa yksityiskohtaisemmin viitaten esimerkkina esitet- 
5 tyihin eduUisiin suoritusmuotoihin ja oheisiin kuviin, joissa 

kuva 1 esittaa erasta keksinnon mukaista tiedonsiirtojarjestelmaa, 

kuva 2 esittaa viestien valitysta eraassa kuvan 1 mukaisessa tiedonsiirtojarjestel- 



kuva 3 esittaa erasta toista keksinnon mukaista tiedonsiirtojarjestelniaa, 
10 kuva 4 esittaa erasta keksinnon miikaista paatelaitetta ja 

kuva 5 esittaa erasta keksinnon mukaisen menetelman suoritusmuotoa. 

Kuvassa 1 on esitetty solukkoradiojarjestelma 100, jossa on sinansa tunnetulla taval- 
la tukiasemia (BTS; Base Transceiver Station) 101, tukiasemaohjaimia (BSC; Base 
Station Controller) 102 ja matkapuhelinkeskuksia (MSC; Mobile Switching Centre) 

15 103. Paatelaite (MS; Mobile Station) 104 on radioyhteydessa ainakin yhteen tuki- 
asemaan 101, joUoin se sijaitsee jarjestelman kannalta silla sijaintialueella (LA; 
Location Area) 105, johon kyseisen tukiaseman kattavuusalue eH solu kuuluu. Si- 
jaintialue voi kasittaa yhden tai useampia soluja. Paatelaitteiden sijaintitietojen ylla- 
pitamista ja puhelujen reitittamista varten jarjestelmaan kuuluu kotialuerekistereita 

20 (HLR; Home Location Register) 106 ja vierailijarekistereita (VLR; Visitor Location 
Register) 107, jotka sijaitsevat tavallisesti matkapuhelinkeskusten yhteydessa. Ku- 
van 1 mukaisessa jarjestelmassa solukkoradioverkkoon on liitetty johdinyhteyksin 
myos tietty palvelupalvelin (SS; Service Server) 108 seka joitakin sovelluspalveU- 
mia (AS; Application Server) 109. Yhteydet solukkoradioverkosta palvelimiin 108 

25 ja 109 voivat olla joko suoria, jolloin palveUmet on tavallaan liitetty osaksi solukko- 
radiojarjestelmaa, tai ne voidaan reitittaa yleisen puhelinverkon (PSTN; Public 
Switched Telephone Network) 110 kautta. Suorat yhteydet tulevat kyseeseen lahin- 
na silloin, kun palvelimia 108 ja 109 yllapitaa sama operaattori, joka vastaa soluk- 
koradiojarjestelman toiimnnasta. 

30 Keksinnon mukaisen toiminnan edellytyksena on tavalla tai toisella muodostettava 
tieto siita, etta tietty paatelaite sijaitsee tietylla, siUe maaritellylla paikalliseUa palve- 
lualueella 111. Kuten edella on mainittu, paikaUinen palvelualue voi olla sama kuin 
tietty sijaintialue, mutta mikaan ei esta maarittelemasta paikalhsia palvelualueita 
myos kokonaan eri tavalla; kuvassa 1 paikallinen palvelualue 111 kasittaa tukiase- 

35 mia kahden eri tukiasemaohjaimen alaisuudesta. Keksinnon ensimmaisen suoritus- 
muodon miikaisesti palvelualue koostuu kuitenkin aina tiety(i)sta solu(i)sta. Siina 



massa. 




tapauksessa, etta tukiaseman kattavuusalue voidaan tukiaseman kayttamilla suun- 
taavilla anteimeilla jakaa tukiaseman ymparille keskittyvaa solua pienempiin solui- 
hin tai lohkoihin, jotka ovat jarjestelman kaimalta loogisesti erotettavissa toisistaan, 
paikallisen palvelualueen maarittelyssa voidaan hyodyntaa myos naita pienempia 
alueita. Tieto paatelaitteen sijainnista tietylla palvelualueella voidaan talloui muo- 
dostaa joko paatelaitteessa, mita pidetaan keksinnon ednllisempana suoritusmuoto- 
na, tai jarjestelman kiinteissa osissa. Jalkimmaisen vaihtoehdon rajoituksena on se, 
etta koska tunnetut solukkoradiojarjestelmat yllapitavat tietoja paatelaitteiden si- 
jainnista vain sijaintialueen tarkkuudella, paikallisen palvelualueen maarittaminen 
muim kuin vahintaan yhden sijaintialueen kokoiseksi edellyttaisi jarjestelman toi- 
minnan muuttamista. 

Oletetaan siis, etta tieto paatelaitteen sijainnista tietylla palvelualueella muodoste- 
taan paatelaitteessa itsessaan. Tahan on olemassa useita sinansa tunnettuja mene- 
telmia, jotka yleensa pemstuvat siihen, etta kukin tukiasema lahettaa tunnetuissa 
15 solukkoradiojarjestelmissa koko solun alueella vastaanotettavissa olevia yleisia oh- 
jaustietoja, joista kay ilmi mm. tukiaseman yksikasitteinen tuimiste tai muu tukiase- 
malle ominaiaen tieto. Paatelaitteeseen on etukateen tallennettu jokin menetelma 
tiettyjen tukiasemakohtaisten tunnisteiden havaitsemiseksi. Yksinkertaisimmillaan 
paatelaitteen muistiin on tallennettu luettelo niiden tukiasemien tunnisteista, joiden 
20 solut muodostavat halutun paikallisen palvelualueen. Vertaamalla vastaanottamaan- 
sa tunnistetta muistissa olevaan luetteloon paatelaite saa selville, onko se tietylla 
paikallisella palvelualueella. Eraan vaihtoehtoisen suoritusmuodon mukaisesti paate- 
laitteen muistiin on tallennettu vain tietty maski, joUa se valitsee tietyt merkit tuki- 
asemakohtaisesta tunnisteesta tarkasteltaviksi. Jos tarkasteltavat merkit muodostavat 
25 tietyn kuvion tai noudattavat tiettya kaavaa, tukiaseman solu kuuluu paikalliseen 
palvelualueeseen. Taman suoritusmuodon etuna on se, etta jos paikallisen palvelu- 
alueen tiedonsiirtokapasiteettia parannetaan perustamalla alueelle uusi tukiasema, 
uuden tukiaseman tunnistetta ei tarvitse erikseen ilmoittaa jokaiselle sellaiselle paa- 
telaitteelle, joUe kyseinen paikallinen palvelualue on maaritelty; riittaa, kun uuden 
30 tukiaseman tunnisteesta maskilla valittavat merkit ovat samat tai vastaavat kuin 
muissa saman paikallisen palvelualueen tukiasemissa. 

Keksinnon toisen suoritusmuodon mukaisesti paikallinen palvelualue ei ole varsi- 
naisesti sidottu tukiasemien soluihin vaan silla on tietyt maantieteelHset koordinaa- 
tit. Tassa suoritusmuodossa paatelaite voi havaita olevansa tietylla palvelualueella 
35 esimerkiksi siten, etta kukin tukiasema lahettaa yleisten ohjaustietojensa mukana 
tiedon kyseisen tukiaseman sijainnista maantieteellisessa koordinaatistossa. Paatelai- 
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te voi koordinaatit vastaanotettuaan tutkia, sijaitseeko koordinaattien ilmaisema 
piste paatelaitteelie maaritellyn paikallisen palvelualueen sisapuolella. Monipuoli- 
semmassa menetelmassa paatelaite voi vastaaaottaa koordinaatit kaikilta niilta tuki- 
asemilta, joiden lahettamia yleisia ohjaustietoja se pystyy vastaanottamaan, ja olet- 
5 taa omaksi sijainnikseen vastaanottamiensa koordinaattien keskiarvon. Vertaamalla 
laskemaansa sijaintia tallennettuihin paikallisen palvelualueen maantieteellisiin 
maarityksiin paatelaite havaitsee, onko se paikaliisella palvelualueella vai ei. Tule- 
vaisuudessa paatelaitteet voivat monipuolistua niin paljon, etta paatelaite sisaltaa 
GPS-vastaanottimen (Global Positioning System) tai muun taysin tukiasemista riip- 
10 pumattoman valineen paatelaitten sijainnin maaiittamiseksi maantieteellisessa koor- 
dinaatistossa. Tama mahdollistaa paikallisen palvelualueen maarittamisen taysin 
riippumatta solukkoradiojarjestelman soluista. 

Keksinnon kolmannen suoritusmuodon mukaisesti paikallisen palvelualueen maaiit- 
telyyn otetaan mukaan aikaulottuvuus. Jos solukkoradiojarjestelmassa on solut A, B, 
15 C, D ja E, voidaan maariteUa, etta tietty paikallinen palvelualue sisaltaa ympari vuo- 
rokauden solut A ja B, mutta solun C vain keUo 12:n ja 15:n valiUa ja solut D ja E 
keskiviikkoisin, perjantaisin ja lauantaisin kello 18:sta illalla keUo 03:een seuraava- 
na aamima. Aikaulottuvuus voidaan luonnoUisesti yhdistaa myos edella esitettyyn 
soluista riippumattomaan maantieteelliseen maarittelyyn. 

20 Kuvassa 2 on oletettu, etta tieto paatelaitteen sijainnista tietylla palvelualueella 
muodostetaan paatelaitteessa sellaisen tukiasemakohtaisen tunnisteen perusteella, 
jonka paatelaite vastaanottaa tukiasemalta. Kuvassa on esitetty yksinkertaistettuna 
keksinnon eduUisen suoritusmuodon mukaiseen toimintaan liittyva viestien vaihto 
paatelaitteen 104, tukiaseman 101, palvelupalvelimen 108 ja sovelluspalvelimen 109 

25 valilla. Viestit on esitetty nuolilla ja niiden aikajarjestys on kuvassa ylhaalta alas- 
pain. Viesti 201 on tukiaseman lahettama sinansa tunnettu yleinen ohjaustieto, joka 
sisaltaa tukiasemakohtaisen tunnisteen ja jonka paatelaite vastaanottaa. Esimerkin- 
omaisia yleisia ohjaustietoja ovat GSM-jarjestelman (Global System for Mobile te- 
lecommunications) tukiasemien lahettamat tiedot BCCH-kanavalla (Broadcast 

30 Control Channel). Lohko 202 tarkoittaa paatelaitteessa tapahtuvaa vertaamista tun- 

nisteliiettelonn tai muuta vastaavaa tnimintaa, jnnka pmisteella paatelaite havaitsee 

saapuneensa tietylle paikalUselle palvelualueelle. Vasteena tahan havaintoon paate- 
laite lahettaa palvelupalvelimelle viestin 203, jossa se ilmaisee jonkin paatelaitteelie 
ominaisen tunnisteen, esimerkiksi paatelaitteen SIM-korttiin tallennetun IMSI-koo- 

35 din (International Mobile Subscriber Identifier) tai MS-ISDN-numeron (Mobile 
Subscriber Integrated Services Digital Network number). 
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Keksinto ei rajoita sita, missa muodossa viesti 203 lahetetaan. Eras edullinen vaih- 
toehto on SMS-viesti, jonka vastaanottajaa n\imeroksi paatelaite valitsee muistista 
lukemansa palvelupalvelimen puhelinnumeron. Toinen vaihtoehto on useissa digi- 
taalisissa solukkoradiojaijestelmissa maaritelty vapaamuotoinen datasanoma, jota 
5 GSM-jarjestelmassa nimitetaan USSD-viestiksi. Paatelaite voi myos ilman kayttajal- 
ta edellytettavia toimenpiteita muodostaa pnheluyhteyden palvelupalvelimeen ja la- 
hettaa viestin 203 DTMF-koodattuna tai datapiiheluna. 

Palvelupalvelimen rooli kuvan 2 mukaisessa keksinnon suoritusmuodossa on yllapi- 
taa tietoja siita, mitka paatelaitteet ovat millakin paikallisella palvelualueella ja mita 

10 palveluja niille taman pemsteella tulee tarjota. Varsinaisen palveliin tarjoaa sovel- 
luspalvelin. Kun siis palvelupalvelin on vastaanottanut viestin 203, se lukee muistis- 
taan, mita palveluja kyseiselle paatelaitteelle on kyseisella paikallisella palvelualu- 
eella tarjottava, ja lahettaa palvelun tarjoamispyynnon 204 oikealle sovelluspalveli- 
melle. Tieto siita, mita palveluja mikakin sovelluspalvelin tarjoaa, on niinikaan tal- 

15 lennettu palvelupalvelimen muistiin, jotta se osaa lahettaa palvelim tarjoamispyyn- 
non 204 oikealle sovelluspalvelimelle. Keksinto ei rajoita sita, missa muodossa pal- 
velun taijoamispyynto 204 lahetetaan. Tekniikan tasosta tunnetaan runsaasti mene- 
telmia tiedonsiirron toteuttamiseksi kahden tiettyyn tiedonsiirtoverkkoon kytketyn 
palvelimen valilla, 

20 Vasteena palvelim tarjoamispyyntoon 204 sovelluspalvelin tarjoaa paatelaitteelle 
tietyn palvelun, mita esittaa kuvassa 2 yksinkertaisesti nuoli 205. Palvelu ei valtta- 
matta ole mikaan yksinkertainen viesti eika sen aloittaminen valttamatta sisalla pel- 
kastaan paatelaitteelle lahetettavaa informaatiota. Paikallisella palvelualueella voi 
oUa paatelaitteelle maariteltyna kokonainen palveluprofiili, joka voi sisaltaa esimer- 

25 kiksi 

- puhelujen hinnoittelun tai priorisoinnin, 

- rajoituksia koskien tukiaseman ja paatelaitteen valilla sovellettavaa modulaatiome- 
netelmaa, datasiirtonopeutta ja/tai yhteyden laatuvaatimusta, 

- tulevien sahkopostien reitittamisen kayttajan kiintean tyoaseman asemesta kannet- 
30 tavaan paatelaitteeseen tai 

aut o maatti se n soiton s iirron ja/tai puhepo s tipalvelun kytkemisen paalle t a i pois . 

Paatelaite voi myos oUa oikeutettu tai velvoitettu vastaanottamaan tietylla paikalli- 
sella palvelualueella saannollisesti viesteja koskien esimerkiksi saatilaa, liikenneti- 
lannetta, porssikursseja tai muuta sellaista. Sovelluspalvelin voi nain oUen ottaa 
35 nuolen 205 kuvaamassa vaiheessa hyvinkin monipuolisesti yhteyksia erilaisiin, so- 
lukkojarjestelmaan kuuluviin tai sen kanssa tiedonsiirtoyhteydessa oleviin laitteisiin. 
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Toisaalta palvelupalvelimen muistiin voi oUa talleimettuna ohjeet palvelujen pyyta- 
miseksi useammalta kuin yhdelta sovelluspalvelimelta, mika tarkoittaisi, etta nuolten 
204 kuvaamia viesteja lahetettaisiin useita ja niiden kohteina olisi useampia sovel- 
luspalvelimia. 

Kuvassa 2 on edelleen oletettu, etta paatelaite poistuu paikalliselta palvelualueelta 
hallitun solunvaihdon (engl. cell reselection) mukaisesti, jolloin se lahettaa palvelu- 
palvelimelle ilmoituksen 206 siita, etta se poistuu palvelualueelta. Vasteena poistu- 
misilmoitukseen palvelupalvelin lahettaa sovelluspalvelimelle pyynnon 207 palve- 
lun lopettamisesta. Paatelaite voi lahettaa nuolen 206 kuvaaman ilmoituksen vanhan 
tukiaseman kautta aina, kun se on poistumassa sellaisesta solusta, joka kuuluu pai- 
kalliseen palvelualueeseen, riippumatta siita, kuuluuko uusikin solu samaan paikalli- 
seen palvelualueeseen. Vaihtoehtoisessa suoritusmuodossa paatelaite tutkii aina so- 
lijnvaihdon jalkeen, onko se edelleen samalla paikallisella palvelualueella, ja jos ei 
ole, se lahettaa uuden tukiaseman kautta palvelupalvelimelle ilmoituksen poistumi- 
sestaan. Edelleen eraan toisen vaihtoehtoisen suoritusmuodon mukaisesti paatelait- 
teet eivat laheta poistumisilmoituksia lainkaan, vaan paatelaitteen poistuminen tie- 
tylta paikalliselta palvalualueelta havaitaan jarjestehnan kiinteiden osien toimesta 
esimerkiksi siten, etta paatelaite ei enaa vastaa kutsuviestiin tai muuhim sille lahetet- 
tyyn viestiin kyseisella paikallisella palvelualueella tai laheta solukkojarjestelman 
maaiitysten mukaista ajoittaista sijainnin paivitysilmoitusta tai muuta ajoittain lahe- 
tettavaksi maarattya ilmoitusta, tai siten, etta palvelupalvelin lahettaa saanoUisesti 
tai ajoittain kaikille tietyn paikallisen palvelualueen paatelaitteille lyhyen datasano- 
man, joka paatelaitteen on kuitattava; kuittauksen poisjaanti ilmaisee, ettei paatelaite 
ole enaa kyseisella paikallisella palvelualueella. 

Edella on esitetty, etta tietylla paikallisella palvelualueella paatelaite saa tietyn pal- 
velun. Voidaan kuitenkin myos maaritella sellaisia palvelualueita, joille on ominais- 
ta, etta paatelaite ei saa tiettya sellaista palvelua, jonka se muualla saisi. Paatelait- 
teelle voidaan maarittaa useita palvelualueita ja kuhimkin niista liittyen eiilaisia 
toimintaohjeita. Palvelupalvelin, jolle paatelaite lahettaa tiedon saapumisestaan tie- 
tylle paikalliselle palvelualueelle, voi olla aina sama tai joillakin paikallisilla palve- 
lualueilla eri. Jo pelkastaan se, ihnaiseeko paatelaite saapiunisensa tietyllc paikalli- 
selle palvelualueelle ja jos ilmaisee, kuinka nopeasti, voi riippua palvelualueesta. 
Kayttajalle voidaan antaa valinnan vapaus sen suhteen, ilmoitetaanko saapuminen 
tietylle paikalliselle palvelualueelle vai ei. Paatelaite voi jopa ihnaista kayttajalle, 
etta nyt on saavuttu tietylle paikalliselle palvelualueelle, ja pyytaa lupaa saapumi- 
sibnoituksen lahettamiseen. Luvan kysymiseen voidaan yhdistaa kayttajalle annetta- 
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va lyhyt kuvaus siita, mita seurauksia saapumisilmoituksen lahettamisesta olisi. Toi- 
saalta tietyt paikalliset palvelualueet voidaan maaritella operaattorin toimesta ilmoi- 
tusvelvollisuuden alaisiksi, joUoin paatelaitteen on pakko lahettaa saapumisilmoitus 
joka kerran saapuessaan kyseiselle paikalliselle palvelualueelle riippumatta kaytta- 
jan mielipiteesta. 

Edella on esitetty, etta palvelupalvelin ja sovelluspalvelin olisivat erillisia laitteita. 
Nama toiminnot voidaan kuitenkin myos yhdistaa yhteen laitteeseen, joUoin edella 
esitetty tiedonsiirto palvelimien valilla supistuu palvelimen sisaiseksi tiedonsiirrok- 
si. Jompikumpi tai molemmat voidaan myos toteuttaa jonkin sinansa tunnetim, so- 
lukkoradiojarjestelmaan muutenkin kuuluvan laitteen yhteydessa. Palvelimia voi- 
daan edullisinmiin yhdistaa matkapuhelinkeskuksiin tai tukiasemaohjaimiin. 

Kuva 3 esittaa erasta keksinnon keksinnon mukaista tiedonsiirtojarjestelmaa 300, 
jossa tietyn yleisen matkaviestinjarjestelman (PLMN) 301 alaisuudessa toimii ti- 
heasti liikennoidylla alueella eras paikallinen palvelu (LCS; Localized Celliilar 
Services) 302, jota yllapitavaa matkapuhelinkeskusta nimitetaan LCS-SC:ksi (LCS 
Switching Centre) 303. LCS-SC toimii sinansa kuten tunnettu matkapuhelinkeskus. 
Se jarjestaa LCS:n sisaisen tietoliikenteen ja muodostaa, yllapitaa ja lopettaa yhtey- 
det LCS:ssa olevien ja muualla sijaitsevien paatelaitteiden valilla. LCS-SC:n yhtey- 
dessa toimii vierailijarekisteri 304 ja yhdistetty palvelu- ja sovelluspalvelin 305, jota 
nimitetaan yksinkertaisesti palvelimeksi. Tassa keksinnon suoritusmuodossa paikal- 
linen palvelualue 306 kattaa kaikki LCS-SC:n alaisuudessa toimivat tukiasemat 
(yksinkertaisuuden vuoksi tukiasemaohjaimia ei ole erikseen esitetty kuvassa). Ha- 
vainto tietyn paatelaitteen saapumisesta paikalliselle palvelualueelle tehdaan aikai- 
semmasta poiketen verkon kiinteissa osissa, tarkemmin sanoen vierailijarekisterissaa 
304. Oletetaan, etta kuvan esittama solukkoalijarjestehna toimii lentokentalla. Len- 
toyhtiot voivat ihnoittaa vierailijarekisteriin 304 niiden asiakkaidensa matkapuhe- 
linnumerot tai muut tunnisteet, joille on myonnetty kanta-asiakkuuden ansiosta tiet- 
tyja etuja. Kun vierailijarekisteri 304 havaitsee, etta tallaisen tunnisteen omaava 
paatelaite on saapunut solukkoalijaijestehnan alueelle, se lahettaa palvelimelle 305 
tiedon asiasta. Vierailijarekisterin asemesta tai lisaksi viestin lahettamiseen voivat 
Qs a llistua muutk i n kii n te at verk ko l aitteet. Va s tee n a saamaansa tietoon p alvelin 305 
alkaa lahettaa kyseiselle paatelaitteelle sellaisia tiedotuksia, jotka on tarkoitettu vain 
lentoyhtioiden etuoikeutetuille asiakkaille. Tiedotukset valitetaan talloin eduUisim- 
min SMS-viesteina. 



SMS-viestien lahetys tapahtuu tunnetuissa digitaalisissa puhelinjarjestehnissa tietty- 
jen SMS-palvelukeskusten kautta eika suoraan laitteelta laitteelle. Yksinkertaisuu- 
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den vuoksi SMS-palvelukeskuksia ei kuitenkaan ole esitetty edella, vaan niiden hy- 
vaksikayton katsotaan tapahtuvan sinSnsa alan aimnattiiniehen tuntemalla tavalla. 
Myos muita edella esitettyja viesteja voidaan vaUttaS laitteesta toiseen erilaisten si- 
nansa tunnettujen valitinlaitteiden kautta. 

Kuva 4 esittaa yksinkertaistettuna eraan keksinnon mukaisen paatelaitteen ohjaus- 
lohkoa ja eraita muistiosia. Ohjauslohko 401 on edullisimmin mikroprosessori, joka 
sijoittuu paatelaitteessa sinSnsa tunnetulla tavaUa niin, etta paatelaitteen vastaanot- 
tama muu kuin suoraan kayttajalle toistettavaksi aiottu data ohjautuu vastaanotinket- 
justa RX ohjauslohkoon ja vastaavasti ohjauslohkon tuottama lahetettava data ohjau- 
tuu paatelaitteen lahetinketjuun TX yhdessa suoraan kayttajalta tulevan datan (esi- 
merkiksi digitoidun puheen) kanssa. Ohjauslohkon kaytettavissa on kuvan 4 mukai- 
sessa paatelaitteessa kiintea muisti 402 ja irrotettava muistiyksikko 403, joka on 
esimerkiksi alykortti. Ohjauslohko 401 saa myOs syottotietoja nappaimistolta 404 ja 
se tulostaa tietoja naytteen 405. Kiinteaan muistiin 402 on tallennettu ohjehna, jota 
15 ohjauslohko 401 suorittaa. Osana kyseista ohjehnaa on kasky etsia ohjehnalaajen- 
nuksia irrotettavasta muistiyksikosta 403. Keksinnon mukaista toimintaa varten irro- 
tettavaan muistiyksikkoon on tallennettu ohjehna 406, joUa paatelaite pystyy kayt- 
tamaan paikallisia palvelualueita, seka tiedot 407, 408 ainakin yhdesta paikalMsesta 
palvelualueesta (LSAl, LSA2). Kuvassa 4 on oletettu, etta paikaUisen palvelualueen 
20 tunnistaminen perustuu siihen, etta paatelaite vertaa vastaanotettuja tukiasemien 
tunnisteita (BTS ID) muistiin tallennettuun paikaUisten palvelualueiden tukiasenuen 
luetteloon. Kutakin paikallista palveluasemaa kohti irrotettava muistiyksikko 403 si- 
saltaa myos tietyn palvelupalvelimen tunnisteen (SS ID). 

Kuva 5 esittaa keksinnon eraan edulUsen suoritusmuodon mukaiseen menetehnaan 
25 liittyvaa toimintaa paatelaitteessa, palvelupalveUmessa ja sovelluspalvelimessa. 
Paatelaite havaitsee lohkon 501 mukaisesti sen. etta solu vaihtuu. Se tutkii lohkossa 
502, tapahtuuko paikaUisten palvelualueiden suhteen muutoksia eh saapuuko se pai- 
kalUselle palvelualueeUe (jos se ei ole tahan asti oUut sellaisella) tai poistuuko se 
paikalliselta palvelualueelta Cos se on tahan asti oUut sellaisella). Muutos liipaisee 
30 lohkon 503 mukaisesti viestin lahettamisen palvelupalvelimeUe, jonka toiminta al- 

kaa lohlcon 50-1 mukaise s ti viestin va s taanot ta misest a. L o h ko n 505 miikaispsti palve- 

lupalveUn tutkii, onko kyseinen paatelaite palveltavien UstaUa. Jos paatelaite on 
saapumassa paikalliselle palvelualueeUe, se havaitaan lohkossa 505 paatelaitteeksi, 
joUe on tarjottava palvelua. Jos taas paatelaite on poistumassa paikaUiselta palvelu- 
35 alueelta, se havaitaan lohkossa 505 paatelaitteeksi, joUe tarjottava palvelu on lope- 
tettava. Vastaava viesti lahetetaan lohkon 506 mukaisesti soveUuspalvelimeUe, joka 
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vastaaQottaa viestin lohkossa 507 ja tutkii lohkossa 508, koskeeko viesti palvelun 
aloittamista vai lopettamista. Kyseisen paatelaitteen osalta palvelu joko aloitetaan 
509 tai lopetetaan 510 tilanteen mukaan. 

Edella esitetyt keksiimon suoritusmuodot ovat luoimolUsesti esimerkinomaisia eika 
5 niilla ole keksintoa rajoittavaa vaikutusta. Tiedonsiirtojarjestelmia, joihin keksinto 
on eduUisesti sovellettavissa, ovat esimerkiksi toisen sukupolven digitaaUsen matka- 
puhelinjarjestelmat kuten GSM ja sen laajennukset, PDC (Personal Digital 
Cellular), D-AMPS (Digital Advanced Mobile Phone System) ja PCS (Personal 
Communications Services) seka tulevat kolmannen sukupolven digitaalisen solukko- 
10 radiojarjestelmat kuten UMTS (Universal Mobile Teleconmnmications System) ja 
IMT-2000 (International Mobile Telecommunications at 2000 MHz), 
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Patenttivaatimukset 

1. Tiedonsiirtojarjestelma (100, 300), joka kasittaa tukiasemia (101) tiedonsiirto- 
yhteyksien tarjoamiseksi liikkuville paatelaitteille (104), tunnettu siita, etta se kasit- 
taa ainakin yhden paikallisen palvelualueen (111) seka valineet (108, 109) tietylle 

5 paatelaitteeUe tiedonsiirtojarjestelman aloitteesta tarjottavan palvelutarjonnan muut- 
tamiseksi vasteena tietoon kyseisen paatelaitteen saapumisesta mainitulle paikallisel- 
le palvelualueelle. 

2. Patenttivaatimiiksen 1 mukainen tiedonsiirtojarjestelma, tunnettu siita, etta se 
kasittaa palvelupalvelimen (108) paatelaitteiden sijaintia paikallisilla palvelualueilla 

10 koskevien tietojen yllapitamiseksi ja paatelaitteille tarjottavan palvelutarjonnan 
muuttamista koskevien pyyntojen generoimiseksi seka sovelluspalvelimen (109) 
erilaisten palvelujen tarjoamiseksi paatelaitteille vasteena palvelupalvelimen gene- 
roimaan palvelutarjonnan muuttamista koskevaan pyyntoon. 

3. Patenttivaatimuksen 2 mukainen tiedonsiirtojarjestelma, tunnettu siita, etta 
15 mainittu palvelupalvelin on sama kuin mainittu sovelluspalvelin. 

4. Patenttivaatimiiksen 1 mukainen tiedonsiirtojarjestelma, tunnettu siita, etta se 
on jarjestetty muuttamaan tietylle paatelaitteeUe tarjottavaa paikaUista palvelutarjon- 
taa vasteena paatelaitteen lahettamaan ilmoitukseen (203) saapmnisestaan tietylle 
paikalliselle palvelualueelle. 

20 5. Patenttivaatimuksen 1 mukainen tiedonsiirtojarjestelma, tunnettu siita, etta se 
on jarjestetty havaitsemaan paatelaitteen saapuminen tietylle paikalliselle palvelu- 
alueelle ilman paatelaitteen lahettamaa erillista ilmoitusta saapumisestaan tietylle 
paikalliselle palvelualueelle. 

6. Solukkoradiojarjestebnan paatelaite, joka kasittaa ohjauslohkon (401) ja muis- 
25 tivalineet (402, 403), tunnettu siita, etta mainitut muistivalineet on sovitettu tallen- 
tamaan tarvittavat tiedot (407, 408) tietyn paikallisen palvelualueen tunnistamiseksi, 
jolloin paatelaite on jarjestetty - vasteena paikallisen palvelualueen tuimistamiseen - 
lahettamaan ibnoitus (203) saapumisestaan kyseiselle paikalliselle palvelualueelle, 
mainitun ilmoituksen oUessa tarkoitettu heratteeksi paatelaitteeUe tarjottavan palve- 
3 0 lutarjonnan muuttamista varten. 



7. Patenttivaatimuksen 6 mukainen paatelaite, tunnettu siita, etta mainitut muisti- 
valineet sijaitsevat irrotettavassa muistiyksikossa (403). 
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8. Menetelma paatelaitteelle tarjottavan palvelutarjonnan muuttamiseksi tiedon- 
siirtojarjestelmassa, joka kasittaa tukiasemia tiedonsiirtoyhteyksien tarjoamiseksi 
liikkuville paatelaitteille, tunnettu siita, etta se kasittaa vaiheet, joissa 

- muodostetaan tieto tietyn paatelaitteen saapumisesta tietylle paikalliselle palvelu- 
5 alueelle(203)ja 

- muutetaan kyseiselle paatelaitteelle tiedonsiirtojarjestelman aloitteesta tarjottavaa 
palvelutarjontaa (205). 

9. Patenttivaatimuksen 8 miikainen menetelma, tunnettu siita, etta tieto tietyn 
paatelaitteen saapumisesta tietylle paikalliselle palvelualueeUe muodostetaan vas- 

10 taanottamalle paatelaitteelta viesti (203), joka ilmaisee paatelaitteen havaiimeen ole- 
vansa paikallisella palvelualueella. 

10. Patenttivaatimuksen 8 mukainen menetelma, tunnettu siita, etta tieto tietyn 
paatelaitteen saapumisesta tietylle paikalliselle palvelualueeUe muodostetaan vertaa- 
malla paatelaitteiden tunnisteita tietyssa rekisterissa (304) olevaan luetteloon niiden 

15 paatelaitteiden tunnisteista, joille kyseinen paikallinen palvelualue on maaritelty. 

1 L Patenttivaatimuksen 10 mukainen menetelma, tunnettu siita, etta mainittu ver- 
taaminen tapahtuu tietyssa rekisterissa (304) ja mainittu paatelaitteelle tiedonsiirto- 
jarjestelman aloitteesta tarjottavan palvelutarjonnan muuttaminen tapahtuu tietyssa 
toisessa tiedonsiirtojarjestelman laitteessa (305), kun tieto vertaamisen tuloksesta on 
20 valitetty mainitusta rekisterista (304) mainittuun toiseen tiedonsiirtojarjestelman 
laitteeseen (305). 

12. Patenttivaatimuksen 8 mukainen menetelma, tunnettu siita, etta vasteena tie- 
toon tietyn paatelaitteen saapumisesta tietylle paikalliselle palvelualueeUe tarjotaan 
kyseiselle paatelaitteeUe ennalta maaratty lisapalvelu. 

25 13. Patenttivaatimuksen 12 mukainen menetelma tunnettu siita, etta mainittu Usa- 
palvelu on tiedotteiden lahettamista paatelaitteelle. 

14. Patenttivaatimuksen 8 mukainen menetelma, tunnettu siita, etta vasteena tie- 
toon tietyn paatelaitteen saapumisesta tietyUe paikalliselle palvelualueeUe vahenne- 
taan kyseiseUe paatelaitteeUe tiedonsiirtojarjestelman aloitteesta tarjottavia palvelu- 

30 ja. 

15. Patenttivaatimuksen 8 mukainen menetelma, tunnettu siita, etta siina 

- valitetaan paatelaitteen saapimiisen tietylle paikaUiselle palvelualueeUe ilmaiseva 
viesti (203) palvelupalvelimeUe (108), 
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- tarkastetaan, minkalaisia palveluja kyseiselle paatelaitteelle on tarjottava kyseisella 
paikallisella palvelualueella, 

- valitetaan tarjottavia palveluja koskeva pyynto (204) palveluja tarjoavaUe sovellus- 
palveliinelle(109)ja 

5 - valitetaan sovelluspalvelimen tuottama palvelu (205) paatelaitteelle. 

16. Patenttivaatimuksen 15 mukainen menetelma, tunnettu siita, etta siina 

- valitetaan tarjottavia palveluja koskeva pyynto ainakin kahdelle palveluja tarjoa- 
valle sovelluspalvelimelle ja 

- valitetaan jokaisen sellaisen sovelluspalvelimen, joUe tarjottavia palveluja koskeva 
10 pyynto on vaHtetty, tuottama palvelu paatelaitteelle. 
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(57) Tiivistelma 

Tiedonsiirtojarjestelma (100, 300) kasittaa tukiasemia (101) tiedonsiirtoyhteyksien 
tarjoamiseksi liikkuville paatelaitteiUe (104). Se kasittaa ainakin yhden paikallisen 
palvelualueen (111) seka valineet (108, 109) tietylle paatelaitteelle tiedonsiirtojar- 
jestelman aloitteesta tarjottavan palvelutarjoiman muuttamiseksi. Muutos toteutetaan 
vasteena tietoon (203) kyseisen paatelaitteen saapiunisesta mainitulle paikalliselle 
palvelualueelle. 
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Fig. 4 
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